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DISCLOSURE OF THE PRESENT INVENTION |

The present inventors have made extensive and intensive researches on polymer compositions comprising different
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n- heyane sol ution containing 13 parts by wei ght of butadi ene (butadiene
concentration, 20% by weight) were added 0.1 part “by wei ght of n-butyl
lithiumand 5 parts by weight of tetrahydrofuran; and polynerizati on was
carried out at about [err] for 1 hour. After substantial conpletion of 30
t he pol yneri zation of butadi ene, an n-hexane sol ution containing 20 parts
y wed ght of styrene (styrene concentration, 20% by wei ght) was added to

t resulting reaction mxture and pol ynerization was carried out at about
[err] for 1 hour. After substantial conpletion of the polynerization of
styrene, an n-hexane sol ution .containing 47 parts by wei ght of butadi ene
(but adi ene concentration, 20% by wei ght) was added to the resulting
reacf§ on mixture and pol ynerization was carried out at about [err] for 1
hour. After substantial conpletion of the polynerization of butadiene, an
n- hexane 35 solution containing 20 parts by wei ght of styrene (styrene
~concentration, 20% by weight) was added to the resulting reaction mxture
and pplynerization was carried out at about [err] for 1 hour to obtain the
unfpdi fi ed bl ock copol yner A-1. Wen unnodified bl ock copol ymers A-4 and
A-5 were prepared, silicon tetrachloride was used as a coupling agent.
2,6-Di -tert-butyl -4-net hyl phenol (hereinafter often referred to as "BHT")
was added as a stabilizer to each of the 40 unnodi fi ed bl ock copol yners
show# in Table 1. 45 50 55 :




61 EP 0 371 001 B1 Table 1 Unnodified Pol ymer Styrene Con- Vi nyl
Content[err] Nunber Aver- Bl ock gpga71001B9trUC- tent (% by
) in Buta- ace Mol ecu- Copol yner ture wei ght .)
di ene Bl ock | ar Weight A-1
64, 000 10 B=S—B5— 70 . 42
A-2 o
55, 000 A-3 S-B-S d 30 54 v 38
75,080 15 A- 4 3 (B-ISkerr] | 2 .44 .80
48 16 ood Av5 3 P ge(B-és)'éegﬁlggoi? 79
53 | 5“000 g% ° | Bp-g gEaaoZ B0 8
36 ' 120, 000 20 Notle: *1 BlsEgh@L bR B bt adnene pol yrer
bl ock, 3' stands f¢r a bu i gnd-styfrene rgndom copol mer bl ock§ and 25
S st¥nds for a styfemep By O ocky—"2 e vimyr—content weg neasured
using a nucl ear magnetic hanice paratug. 30 (2)~Prepatati of
Hydr ogenat ed Bl ock |Copol y he upnnodi fi gd bl ock ?copol yirer ggom in
Table 1 was put in /Tycl ohexane rfi xell sol®@nt of a cycl ohex- ane
sol vgnt, and hydr og Wap Zclai? i pd“put at”[%rr] “Ndder hydgogen
pressure of 7 [err] [ s* Jus® ng cobal t -gSQ;g Etehen te gndtriethyl
al um num as cat al y4 yher e nas obt aed'gam ctiyely: ydrogenat ed
bl ockcopol yner in 90ps6 of { doubl e jper@§ 3 Ehe byt adi'ene bl ock
wer e hydrogenat ed | rihgs pf the strme™oPtck were sgarcely
hydr &genat ed. The 0 ho-Cal-a ; fed b washi ng
wi { h; an aqueous soljution pf hydrpchlpric aci aE net hanol | The®
hydrogenat ed bl ock Jcopol yjrer sjobt ai ned by t %. ydrogenatl ng thg unnodified
bl ock copol ymers A{1 throligh 419?% A-B shown | § abfe 1 are|desi gnated as
hydr ggenat ed bl ock {cdPol yjretis| & L Thiolyh B2 & tlveI). (ig
Prep&ration of Mbdilfi%d dFog&hated| BI%ck do@o rs: To 100 pdrts by
wei ght of the_,so-oltai nedjhydf@&knat &d bl ock c.o_gcﬁ*gr@r was addeg l1to5
parts by wei ght of {mal eic}46 |anhydride so that aai de3ired crmun; of maleic
anhydri de as ~-ddded it o t helhydtogenat éd bl ockl copol yner, _and 0. 129part by
wei ghg of Pe%exa 45B [the¢trade pamefof” o 0
A-3- di net hyl £2, 5-dij(t - but }/I pen oxy ) hexane manyf act ured __aa‘d qol d §y Ni ppon
3 2. w83 &
r e 1] e . . e e 2 MM o
25 =3 ODl=] e o QUUWZ=09 ~u3 ~
° SEERBELR)
88883538~ &
e
9
- oM
C 2823 5
2280 4l lae|e s g
489 p1E 2R lE, 3| o 23
aox |/ 03.] CERE KR o} Eg
45 SE/I 58 |25158%2 | o3 " 8
21_';.‘.,'[ 8§ .'.:-3 -:';}H E}f:) Qo
3 / 15§ =$|8s%n | =2 T
3/, 15421518852 |55 3
o ,_E_,g 25 “(KAUICE = 573
e -t 2 - no
FARENTI I suabe Bur o .
;2|83 -wwrtssox |53 3
¥y g12< 2
':J & (v A
5 UOTISVIY SUTHUTTSSOID STUCT

In the following examples which show the use of the modified block copolymers of the present invention as a blending

10



Yashi K K., Japan] was added to the mixture, and the nixture was
honogeneousl y bl ended and suppl i ed g@o87s001@1E Screw extruder having a
dianeter of 20 mm [l ength/dianmeter ratio (hereinafter often referred to as
"L/ D') =o@dgdnent ihiie pnabationef 2 ablyn@ncompasttbn are dasevibediampiedataibut at a cyl i nder

t enper atlutheseikanipiss the modifiqerbiplaogolsnernrdécrdingdio the peEntiamare. indidatedesccompbnB) (b) amithei C
anhydr i céhevreymee gpseagionenideh t he nodi fi ed hydrogenat ed bl ock copol ymer by
heati ng under reduced pressure, and BHT was added as a stabilizer in an
anourft oﬁ"‘a’OP"b"1&5?33W°W@?"§'MQE’1§@P'eslwdﬁarts by wei ght of the nodi fi ed

copol yner. Thus rmdlfl ed h dr enate ck COB{é‘H‘ shown |n T

amo qeg%verﬁ 15
ﬁ?éikpio bg’ %ﬁ peny i ,g@dm X’ kae?abgg o

copol ners
CODO%”‘% A&E‘ﬂc by secﬁn Q%Q lgggtﬁg%og#'%gmked
as nodi fi e ROR A adnea e% dé san@nﬁnneﬁs@eééﬂﬂd Qroze except

respecti waeihy unnicBRedBReI obéWnehALdErﬁwn ﬁe:mtﬁds bﬂee ﬁkteda@mé NisoRbShybienbdrbeldopol-
hydr ogengisi eigotd® unnodi fi ed bl ock copol yner A-3 and nodi fyi ng the hydro-

genated bl akecmdppdratineiesisons tdmpbsitbineasabmitett isthe éanmiaenet asiabryibhdiatkare gxcayt thatthe
ont o t haninydiiedgek edpeigindy Adevas wwoqitdteadeithewediiiad hydRieriated vapplgrher Cd ndC-Bor riuiryodified
wei ght dileekepegiyrepnatled as nodi fi ed hydrogenat ed bl ock copol yners C- 3 and

C 4, r espedtestpipces weprepargipithezo-phiginedydsipelispomppeilipney iegliep mpiding, @t the physical pyededipe

Anhydr i dﬁthq-@pt@@pﬁg welernepsuredgrhe obtained results are shown in Table 5. Grafted onto

hs OFDU bl @ e dlly understood from the resy WE ln Tabtq@ %s obtained with the modified biock
Congonerfﬁp"i ers of the present lnventlgré?{a ent in compatibifity and g\fe&rgghly improved impact rgflme over
Copol y- "YBRPEHYe mmgesions. Hydr o- mer (% by
(%y Copol yner cenation - weight).. D wei ght)

2 C1 AL 1.4 .

0.04 G2 A-2 1.8 0.04 CG3
1.2 0.04 A-3 20 C4
0.7 0.05 G5 : A-4 2.3
0.05 25 C6 A-5 1.2

. Q238C-7 A- 6 0.5~ 0. 01 Not e:

* The anount of mal eic anhydride " grafted onto the hydrogenated bl ock
copol ymer was neasured by the

1



1

35

anhydri de se—that

neutralization titration nmethod using sodi um net hyl at e.
(4) Preparation of Modified Unhydr ogegaiegbiidiock Copol yners:
Modi fi ed unhydrogenat ed bl ock copolynmers D1, D 2,
grafting mal ei ¢ anhydri de onto the

A-3 according to the follow ng proc

4

0

and D-3 were prepared by
|fged bl ock copol ymers A-2, A-3 and

HBLs 5

To 100 parts by wei ght of t he
unnodi fi ed bl ock copol ynmer was added 2 to 5 parts by wei ght of mal e| C

A UUDI | CU arouTTt

Ilﬂl CI

c—ary

OTTt

s graje
unnodi fi edf bl ock copol yner, and O. %1Qy wWehabiae O F& HHk s %&Q@Neﬂ
wei ght of phenot hi azi ne were added to ihe xt upe. T’l@(éﬁﬁ(ﬁéﬂ’e Medmple
honogeneousl y bl ended 45 using al mixer. The mixturp was suppliekto a
singl e extyudef having a diameter pt 20 nm {L7D = 24) and the pal el ni zafi
reactj on waspchModddiedt hgéra-cylijpder tenpgrature of [err] toj prepare 3
nodi fied c pnl ygenatedr bhctkd mal €f ¢ 20hydr| de was renoved fromthe
obt ai ned diff | edcodpmeyn€rlby dryj ng under}reduced pressure. {Then, 0.5
part by we} g 0T BHT Was added To; 100 partp by Wer gt of —T1e arfted
copol yner. T upreAddirtenyénaydr ogenat ed bl pck_copol ynmers shown in 50
Tabl @s 3 wef eap| 66RAEEA PRECHnal ysik vatues bf e®he obfai med nod) fi ed
unhydr ogen ted ﬁSP?ﬁ'l‘é"graFé shown jn Table B. 55 8 EP 0 371/ 001 Bl T4
3 Modi fi ed] Uihy 5‘% nat e OCK [yner Defore Nodifrcatron nount of
Mal ei cAnhygd Ed L Eédb g oyl yﬁFr - - 20 -
Unmodi fi ed| BriopKOEBpEPGfef "t % by 5
Mgﬁ‘l) D-f 3 Unmodified nl&ac% A2 01'8 Dy
A3 Q | copolvmer, A-3 bg - 1= 1 = A2
1.2 10 (5) P%eaapat-l-cn—.gi—l_am_caﬁtlu Crosshinked-Mudified -Block-Copelyred:
lonically cr8spkiikadgnodi fied bl ock ggpol yrerggE-1 [hrggyigh E-f vege
obt ai2 ed akcorHdi nCLtn a . reci pe sh in Tahle 4 \WWhebh the ioni
crossl i nki hgmwaszzear iiedceut in a solvent, fhe solvent was renpved by
heating aff ef] | serengsal i(HEk og/caact i b, OByl t hesi Hif r areds spectfumsid we
confirmed f h#t hesahed)éﬁhydrl de groups in the sanplps E-1 thrpugh E-4
i oni zed. 2P 85[ 30 35 .
< 30 o | Tensile strength
N\ g | (yield point) 610 550 4350 430

(Xg/cm2) *6
3
S | Elongation (%)*§ 115 110 60 56
35 ]
> | m
o~ Adransgparency - = .n =
= (Haze) (§) *7 13.2 | 14.5 556.0 58.3
v %0 Note: *5 The Izcd impact strength was measured acco g to
ASTM D-256.
*6 The tensile strength and elcrngaticn were measured
45
according to ASTM D-638.
*7 The transparency was measured acccrding to JIS
50 K-6714.

Example 3 and Comparative Example 3

A rubbery composition was cbtained by kneading 30 parts by weight of nylon 6 (number average molecular weight :
18,000) as a polar thermoplastic polymer with 70 parts by weight of the modified hydrogenated block copolymer C-1
shown in Table 2 for 10 minutes by means of a Brabender Plastograph. Test pieces were prepared of the obtained
composition by compression molding, and the physical properties were determined.

12



40 45 50 55 9 EP O 371 001 Bl [err] In the follow ng exanpl es whi ch show
t he use of the nodified block copolm@ﬁmﬁ gfhe present invention as a

bl endi ng 10 EP 0 371 001 Bl conponent in the production of a pol yner
conposi t i ORoradnipalibes,@lcbripachtiveltubbEy eompeditian was obtaindd eth@safs aaie dbdafibetalibivd éxedbt

bl ock caeihg pmmcglifiectoiook abpatgnet -1 sHoan inTable it was Dsett ingteadrutihemddifield laysrogspatedivkek topbib)
and t he ywhed, apdlegtpieces was popargsinf tha tomfpagition Bnd thelimmpllmertlesaind d@teraningd.

Conpar at i vEhe=kiaies resylisiarghgwipin Rbjles i nous conposi ti on was obtai ned by mi xi ng
80 pdrts bys vikbageadivyndamjqos fongthe fﬁthﬁifé?wruvlﬂbaaéhq?ﬁm@ém"ﬁm%'n modffigd lydig NS
the pol aftedttinek crBplmaRs Of the preq H’E’P"‘W? ?'}‘i' nyign &r“tgg'y !5‘9["‘!)(%4 ‘Empé?b" Wéerﬁ'%ﬁ°
hydr ogen"ﬁf"@?f“'?ﬂ 5 'RprB 8 t°' °'?° Q‘E"Q‘ F%\ﬂ}h

ext r uder Wﬁ'ﬁ[ rﬁ t?l X h 'ﬁ?ﬁxe‘w °| 7"53"8"% 2 highy mPerat"'ﬁl% Rgpre:t

© resi qpus COMpoST T I on Was yabf '?“m 'S T Mie manner as described above
except that the nodi fied bl ock copolynmer G2 was used instead of the

modi fi ed hydrogenated bl ock copolynmer C-1. For conparison, a conparative
resi nous conposition was obtained in the same nanner as described above
except that the unnodified bl ock copolynmer A-1 shown in Table 1 was used

i nstead of the nodified hydrogenated bl ock copol- ynmer CG1 or CG2. 15

Anot her conparative resinous conposition was obtained in the sanme manner as
descri‘bed above except that the unnodified bl ock copolynmer A-3 was used

i nstead of the nodified hydrogenated copolynmer C-1 or C-2 or the unnodified
- bl ock copolynmer A-1. Test pieces were prepared of the so-obtained resinous
cc&(rpé%l tions by injection nolding, and the physical properties of the test
pi eces were neasured. The obtained results are shown in Table 5. 20 As
will be readily understood fromthe results shown in Table 5, the
conpositions obtained with the nodified bl ock.copol ynmers of the present
invenjion are excellent in conpatibili.ty and have .a highly-inproved. inpact
resi stance over the conparative conpositions. . _

40
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25 30 85 40 45 50 55 EP 0 371 001 Bl Table 5 Com Com Exanpl e

parative parative 2 Exanpl ep o sieo1Eie 10 Modi fi ed hydr o-
genated bl ock 20 - - copolyner C1
Modi fied hydro- genated bl ock Table 6 - ' 20 copol yner C3
Unnodi fi ed bl ock — - 20 copolyner A-1
20 Unnodi fi ed bl ock _ 20
copol yner {A-3 - Igg aa Comparative
80 5 80 80 25 | 2047 r?‘rgacx Bxarig 1B (IKc
cm cm 21. 0 6.0 - 5.4 nagtched) *5 so
Tensil e stf§ngt|h¥ % dﬁ penated block  gi0 44 590 - 450
430 ( Ko/ [etRig| © n (% *6 110 13.2
14. 54 ggg OUm'.xodifJ.eds%l%ck cozolymer A-1 - 70
Th ,
8& | Nvion 6 30 30
15 .
Eardness *8 94 33
Tensile strength *8
25°¢C {breaking poiat) Kg/cmz) 195 78
\ 2 3008 ¥odulus *8 (Xg/cm2) 175 70
~ .E Elengaticn *8 ¢ - 400 330
u
g
25 & Tensile strength *8 <
_ % >0°¢C (breaking point) (Xg/cm2) | 100 30
s
ol = Tenxile strength *8 -
;.80 - 70°C (breaking Doint) (Kg/cmz) 70 12
o -5
&
| 0il resistance *9 (volume in- - .
crease ratio) (%) (oil JIS Yo. 23 45
35 3, 23°C, 22 hours)
Transparency (Haze) (%) : - 15 65
Weatherability (3)*10 {(strencth
. © retention after 100 hours' ' 96 34
s exgosure in weatherometer)
Note:
® *3 The hardness, tensile stréngth, 300% .cd 21lus and

elongation were measured according to JIS X~5301.

*9 fThe o0il resistance (volume increase ratio) was measured .

0
according to JIS X-~6310.
*10 The weatherability was evaluated based on the elongation
55 retention, that is, the ratio o¢f the elongation

14



40 “Not e: *5 The 1zod inpact strength was neasured according to
ASTM D-256. *6 The tensile strengtgpasth e¢dgi@gati on were neasured 45

according to ASTM D-638. *7 The transparency was neasured according to
JI'S 50 K-6714. Exanple 3 and Conparative Exanple 3 55

A rubbery cogposhii g0skes; gbLaLRed-bYeknEAdLEY 30-83ta by wRkont of nylon

6 (nunber average no ar wel ar t her mopl astic

pol ymer wi tHZQERé‘féxﬁe@XrW?kﬂhfmogv&g@aﬁﬁg' %ksgyhxiaggeaat eg Rl.ack

copol®dyner C In Table 2 for m nut es means of ‘a Brabénder

Pl astograph. ) Jeft PLc&sa¥®ef BhERY' 86 ehel BEofBhRiBAIcEORRASitisen by
conpression nolding, and the physi cal propertles were determ ned. 12 EP

0 371 001 BlpFeteCpaPoreéSthe a8xpoBDRER! b¥& waBbea)copaRred tcebrddagobt ai ned
in the sane manner as described above except that the unnodified bl ock
copol ynmer A-tosthenfobldebhe fowmalased i nstead of the nodified

hydr ogenat ed bl ock copol - yner C-1, and test pieces were prepared of the
conposition and the physical properties were determ ned. The obtai ned
resul ts are shoBhongaTabhergtestion (3)s(werkhbrabdddilyy=understood from
the nesults shomn |n Table 6, the conp05|t|on conprising the nodified

hydr ogen- © Xk B WeRHRSAPRGESANd Ryheg 6 iS

hi ghl y |nprovedeiﬁnﬁéﬁﬁaﬁléﬁFPF9 SVEPSFHE éﬁnb&#&@?ﬁ@“@oﬁﬁ05|tlon as is
proved by the values of the transparency. Mreover, the conposition has
high tensile strength and nodul us and is inproved in heat resistance

r 8pr &S enfP@mpitA rH B aNCGTPIRVE PRBABR4PNEP a high tenperature. Furthernore, the

coﬁ395|t|on is characterized by a_ highl roved weat | it 0
o5 - Hfsﬁ;:omposmons were prepared in the sagn n}/annenys in Examples 1 ang g J) domparthe a'xamples '?
ang 2 except that nylon 66 (number average molecular weight : 20,000) was used instead of nylon 6. In the same manner

as in Examples 1 and 2 end Comparative Examples 1 and 2, test pieces were prepared of the obtained compositions
25 and the physical properties were determined. The obtained results are shown in Table 7.

50
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EP 0 3v1 001 Bl Table 6 Conparative 5

Exanpl e 3 Exanple 3 Mdified hydrggeggiaghsgqock 70 conpol yner
C1 70 10 Unm)(]l fied block copolyner A-1
- 70 Nyl on 6 30 30 15
Har dness *8 g4Table 7 93 Tensile strength *8

195 78 [err] (breaking point) (Kg/[err]) 20 300%
Modul us * @ Kgilear+ri)- —3F VJEI-—Q- ot o
400 s 5 = ' (OFEakin
point) (Iﬂg/ [err]) 0 r‘Igggi% T&% gﬁ r_‘?%{ier 0]
Ebrfaakl ngj point) (Kg/[err 0 1 i|st ar’g:e 9

vol une i perereaseTatT o)t H‘I‘S—Nor 45—35
3, [err],|122 hours) Transparency (Haze) [99 15 65
Weat ffer abj [g gtv 92*{ ded EYY F8Th 40 retent|on after [100 hours'

96 Atweat Her%?ret er) Nofe: *B The harjdness] tengile

ey
strengt h, I?OO%ﬁBBgih?ean ~Ll ongdti on werk measurefl according to JI'S
K- 6301. *D’”T \18 é 89 (Mol une I ngrease rafio) was neasured 50
acconrgdi _ngHt:‘g5 I§eig §§ blo?g wea;_herabl 44y wap evaluatgd based onjthe

el ongatio copolymer' & gntion, that |is,” thel ratio df the
el ongat i oh 'g“l
~ Unmodified block - _ 20 _
= copolymer 2aA-1l
LA E:
w + Unmodified block -
~ a copolymer A-3 - - 20
&
25 S Nvlcn 66 80 80 80 80

Izcd inpact

strength*3 (Xg-cm/ | 28 24 7.6 7.0
cn, notched)

Tenxile strength*s

Physical properties:

(yield_goint) 660 630 475 4560
(Rg/cm<)
35 5
Elongation®™® (&) | 54 | 51 . 45 47
Transparency*? - - .
(5aze) (3) 4 14.8 15.2 58.0 61.5
(s

Note: *5,%6,%7 See the Note under Table S.

45  Examples 6 and 7 and Comparative Examples 6 and 7

A resinous composition was obtained by mixing 80 parts by weight of PBT 1041 (the trade name for polybutyiene
terephthalate manufactured and sold by Toray Industries Inc., Japan) as a polar thermoplastic polymer with 20 parts by
weight of the modified hydrogenated block copolymer C-1 shown in Table 2 by means of a screw type extruder having

50  diameter of 30 mm (twin, L/D = 28).

Another resinous composition was obtained in the same manner as described above except that the modified hy-
drogenated block copolymer C-3 was used instead of the modified hydrogenated block copolymer C-1.

For comparison, a comparative resinous composition was obtained in the same manner as described above except
that the unmodified block copolymer A-1 shown in Table 1 was used instead of the modified hydrogenated block copol-

55  ymer C-1 or C-3.

Another comparative resinous composition was obtained in the same manner as described above except that the
unmodified block copolymer A-3 was used instead of the modified hydrogenated block copolymer C-1 or C-3 or the
unmedified block copolymer A-1.
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EP 0 371 001 Bl of the test piece after 100 hours

weat her onet er

(XWWR avai | abl e fr ongpblapfodios
only) to the elongation of the test piece before the exposure,

u. S

exposure in the
i rradi ation

A ; light

and was

cal cul at ed Tetnteossveregprebired @ thk kreobiabled @b sliordsby jadtion mdidirgdha the physicdl rbpRAbd thdleot

(A

( weeerdregaained. iThetoptainedirBsulld apnghpatn ioMablefet er exposure i n weat her onet er
el ongation before exposure in weatheroneter x 100 20

Exanples 4 and 5 and

Cowparat|ve Exanpl es 4 and 5 Resi n@ableo®positions were prepared in the
sane “manner as in Exanples 1 and 2 and Conparative Exanples 1 and 2 except

that nylon_66 (nunberaverage molecular weight: 20, 000) was used instead of
nylon 6. |n the same manner as in{Exanples |l and 2 §8%Conpar|aFPirs Exanpl es
1 and 2, fest pieces were prepared BRI ceApasivednEasstived
the pfiysi bal properties were det erfni néd. THe oHt ai n &xF“Q th Fé”@hﬁmr in
Table 7. BO-35;40-45—-60-65—FP-0-371-001 Fabl-e—F—Comn S4r n-
Exanpl e Exgpp e parative paratijve Exanplje Examble 10
Modi fi ed } hydr p-Magiiftesid htdrock 20 konol yner |C1 0
Modi fi'ed | hylir p-gerated block dend@ed Hl ock -~ o
20 ¢ | copolymer C-1
2 | Modified hydro-
o genated block - 20 - -
+ copolymer C-3
H Y]
N\ 3 .
Y & | Unmedified block _ - 20 -
~ . | copolymer a-1
0
3 Unmodified block - - - 20
25 - copolymer A-~3
Q
= Polybutylene P
g terernthalate 80 80 80 80
")
(Y Izcd lﬂoagt ...... . _ _
strength* = =
n (Xq.ca/cm, 5.2 5.6 . 2.4 2.3
- notchad)
K2 ]
35 5
@ | Tensile strength*6 ..
0 | (vielad po;nt) 514 532 505 500
A (Xg/cm2)
_® 3 | =longation*$ (s) ‘36 30 28 25
{ 3
2 Heat-diStorEion
= temrerature = =
4 of 4.64 Xg/cm?)
the:
60 *11 The nheat distortion temperature was measured according
to ASTM D-648.
o *5 ané *6 See the Note under Table 5.
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copol yfrer C-3 Unnodified bl ock

20 20 copolymer A-1 EP 0 371 001 B1 20
20 Unnodified block copol yner A-3 25 Mon 66 80

80 Example 8 and 86mparative Example8 SO | zod i npact strength*5(Kg .cm 28
24 7. 6 7 .0 cm notched) Tenxile strength*6

(yi el d poi Apdlyester prepared from ethylene glfpﬁl(ldlol component), ter@phfhal@ acid (dicarboxylic 48 component) and
460 35 Hdophiwpiict dcid m:ht@rbony%m! compofiagt) and having a softening point of 195°C and/® intrinsic vuscosny of 0.75
47 TrEandypdreasirapay35°C in o-chlorophenol) was usgdasta polar thermoplasticgpolymer.

61.5 (Haz eo (ulpgewfngosmon was:ybtagedkby mmrge?g parfsyhy weigjobthe ghQ¥Rypentionsd, pq_i.vestg as ggolar

Exanpl e§h°'5“°£ﬁﬂ‘°?°'3é{?i’(ﬂw et @%d '%d'%ﬁ? t°f‘ b}sec'f@g?'\m?u% 18*5’%6‘3@?’? %W
~as obt &F %? %pg a l?rg C rpar in s gnne de cn darilaove ce
5’2:036’1 ut le%ag:v a@?’ oﬁk eﬁ??ﬁr# Jabie | vy @iﬁg% :Whe QﬂgﬁXd\,‘:g&Sf &#b‘?o%g <§
di f nathe r i
e s &?zfé%e“"eé’ﬁtﬁﬁﬁ‘&?i?* ﬁﬁ%ﬁﬁ%ﬁf Serab it i e ner

resi nous conposition was obtained in the same manner as descrlbed above
except that the nodified hy- drogend&aRi&i%ck copol ymer C-3 was used-
instead of the nodified hydrogenated bl ock copolyner C-l For conparison, a

descri bed mbove except that the unmodified bl ock m«am:llyarmr ORPREENT VN
Tabl e 1 n. FEP<~ anf aad-unuf tha o dl £ od b de ~~ndnnt ~d Kkl o~~~ :‘§§§‘8I e ;
TATCY TIJC Uolu ™ Ul Crre Iluul T o Ily Ul ‘-’!:d‘wr"“‘ \aw | T U0 \va v

4

yhef”C—l or =C 3. £ QuUS conposition as obtained {n
t he_sane 7T 19 'P&? ﬂédf{@{ﬁ Eovtdea\égeégﬁt&ﬁ he @@nodi f}j ed bl ock

copol yner

'..3"%
C 1 or G 3 @ratNesine®s {dehidackeorenameren A

yner

4 bl ock copol
16- EP 0 3730001 B1

Test pi ece _weﬁf repared of the so-obt’ained compositions by injection
.ol di ng, né 3 phyéééig,propertLes t hereof. 90 o 20
O Hardness*8 o 94 ' 92
_ 300% ﬂcdulus*s (Ka/ch) | 113 . 94
< Tensile st*eng»n*s
) o
b 25°¢ (breaking point) (Xg/cm?) 280 202
35
W
Q Elongation*8 (%) 534 420
%)
2 0il resistance *° (s)
- (volume increase) 26 48
&J” g (oil JIS No. 3, 22 hours)
: o
2 Tensile strength*$
>1 - - -
= (breaking point) (Xg/cm2) | 182 105
50°C
45 med ) do e oy e & - 4
Tensile strength retention 65 52
(%) *29
50 Note: *8 and *9 Sse the Note under Table 6.

*29 fTensile strencth *etention (3)y =

tensile strencth at 5Q0°C
5 . “tensile strengtn at 25°C - x 100 (%)

As will be readily understood from the results shown in Table 9, the composition of Example 8 comprising the modified
hydrogsenated block copolymer and the polyester is excellent over the composition of Comparative Example 8 comprising
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were neasured. The obtained results are shown in Table 8. Table 8 5 Con-

Com Exanple Exanple parative pagpdyLodi B1 7 Exanpl e Exampl e
10 6 7

Modi f i edhdiyrhotified ORBIGGPElyEk Brdthe polyester in méfanical properties-such as the tensile strength and 300% 15
copol yzmaiulGs, the ditrelidtanexthnhlithel heat regieanad reptedahtadly the tensile strength fetention at 50°C @nd the mod-

- ified blockopiymgnat the Glegntitvehtions divéry wilalié matkriaR0 copol ynmer A-1 Unnodi fi ed

bl ock 20 2S copol yner A-3
0 Pol y&%ﬂ"!‘@}?s@ﬁ@‘@h 11 and Comparative Exawsga"d 10 80 80 terephthal ate
I zod |rrpact stren 2.4
c n1 cm no pléal Ibéwg}:q;' argl kﬁﬁd@ Prﬁ he trade name fo!-)dirhethylene-vuygz
5 ylene-vi tate opoy manuf tgred an gcﬂv %@b
di St t i ﬁ n] f| %quzlock copolymfs%1 shown in Tabfgzﬁltamlxmg ratIOf
of 4 64

olle
measur edoywa@m'a mo&fed @&&m copoiﬁgj&%@ 78 9%&?%&? P

A comparative resinous composition was obtained by mixing and kneading 75 parts by weight of EVAL EP-E with
25 parts by weight of the unmodified block copolymer A-1 shown in Table 1 by means of a mixing roll.
15 Another comparative resinous composition was obtained in the same manner as described above except that the
unmodified block copolymer A-3 shown in Table 1 was used instead of the unmodified block copolymer A-1.
Test pieces were prepared of the so-obtained compositions by comprassion molding, and the physical properties
thereof wera determined. The obtained resuits are shown in Table 10. Furthermore, the adhesion of each composition
to high density polyethylene was determined. The obtained results are also shown in Table 10.

"

25

19



55 17 + EP 0 371 001 Bl Exanple 8 and Conparative Exanpie 8 A pol yester

prepared from ethyl ene glycol (diolgge
(di carboxylic acid conmponent) and isop

ﬁ?ﬁgﬁ@h),

terephthalic acid

ic acid (dicarboxylic acid
conponent) and having a softening point of J[err] and.an intrinsic

viscosity of 0.75 (ag neapured at [ferr]] 1 n}o-chforophenol) s usdd as
a pol ar thernnplgaiic polfynmer{ A rjubbeny donpogitiop was| obt g ned by rfi xi ng
20 parts by wei dBt~lof th¢ aboye-mdnti ofed pobyﬁsmer as aj pol gr ~
t her #opl astic pqﬁxq r y th 80| partis Hy wg!ghx f 4 hé godf fied hyprggerjat ed
bl ock copol yner |& 231 showp in [fabl g Z¥by fugi My 4 screwd ypef:',e%t?‘u er hgvi ng
a di aneter of 30g;;(tvwﬁ L/D = 28). For donparisOn( a cpnparfatije rulbery
conposi tion was |preparedfin the sgne nngr as |descfi bed] abovle ekcept |10
t hat athe unnodi firedbtock—copptymgr—A T —sHowr T Tapt e weas ' ead
of tfe nndjfiedlﬁyd}ogenated bl ock copql - |ynmer |C-1. } Test| pi edes ere
prepared of the f§dTpbtai ned cpnpoditions Hy sornpressi on pol dijng, | and tjhe
physi cal propertfded thpréoﬂ wérg det pryingd. o The bbfaipned Lesulkts &re [shown
in Table 9. 15 |g & ~ | ~ o S | = Tadle 9
Exanpl e 8 Cbnﬁ%iative Exanpl e § Modi|fi dd hydr ogénat'ed  bllock} compql yner
C1 S £ 8Q unnpfifipd Bl ock
copol yner A-1 - -8p—25—Potyeste
20 2D Har dness}8 94
92 300% modul us*{8¢ {(Kg/[¢rr]) 1143 o ~ ~ 94
[égrfo Tensi | g st repgtht ' . al o - ~ o |m] ~
20 br eaki ng ognt) Kgi[;rr]) &~ ~*2305£Ibngat|€n*
(99534 % : 420{0 G r%esiétance *9
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(breakirng Point) (Kg/[err]) 182 105 45

Tensile strength retention EP 0 371 001 B1 65

52 (9 *29 50 Not e: *8 and *9
See the Note wunder Table 6. *29 Tensile strength retention (% =
tensile str@:h at [err] 55 tensile strength
at [err] (%9 As will be readily understood fromthe

resul ts shown #5n dxd| €6 9, Sedetlvompoise thmdeof TEXBEPSE 8 conprising the
nodi f& ed hydr ogenat ed bl ock copol ymer andthe pol yester is excellentoverthe
conposi tion of*8Conparsse wheENate &nderomabilsE gl EP 0 371 001 Bl the
unnodi fi ed bl ock copol yner and the pol yester in mechanical properties such
as the tensil &1t r gt laddvess i900Hombdgihu Sertdit yoigo Iesimilanee vy ddwehieat
resi g ance represented by the tensile strength retention at [err], and the
nmod- i fied bl ock c&islegmaccording poeddst K+68&dt.i on is a very val uabl e
material. 5 Exanpl es 9 through 11 and Conparative Exanples 9 and 10 A
resi Nous CASRMBé fohdi uNdBStoSdFor tRE@sURY sridvX inTBbIATTH ik Behdbiieg oFAtpIE B compribiftine
t rade nafifibdiycagonibdyidcesPolmhanlyds a&dnglie Bithgtl G181 byiftsubstaniilipdompalabiiyto BattRd doyik NQ
an etrhy| maiton\of Genpaatve tEadnpleCogombrising the cortespohdity unmexdiied hidcksogolymbry bukthe astehgd @od |,
Ltd., .Jameav]stengthof thiaeomposition pidatanipjech iogreradiystiprizied oler bat ptihespmpargivd cogipesition.i n
Tabl e 2 at Whenthosamplesotihd comesdeitions of Exempist9iand Comparatige ExgmpieQwese dhferved Pl aphasg contrast
rol | er. mipietopRey it wasdeupdihal inthmgaaele of BXAMRIRS “"Gwa'f'ﬁﬁ’é&c ppebimer 1 gnifaimly dispererdimite 75

parts byf°’\Wéi' piticles having/a sizepgpaliout (5ipabout 2y ‘!‘%mﬁ 3('9“81"'"39 flephphsepolynesfwhereas

erg dlgtrlp

bl 8tye riaine sEele oE RomRaati Expumple . mpdh vipg 5 528 pl about & IncBoit 114
ri‘d{ﬁgﬁs [:@ﬁfgga g i R M e pragpe PEndcampaloii Seiepn

SLO&VA:‘;% I'E ge%rg%%ﬁrﬁ@dt?éﬁhx\@m’)%%m?&n ?ﬁgtﬁwgﬂlo%ﬁjcopﬁgr%hgg ngrg%’eé{mgnﬂph 1
resi gpUSs a‘corrporgl tdl %hn was o h|| ned in the sane manner as described above

except tdahp l&ﬁ@aﬁ&ﬁ%ﬂ&é&nﬁﬂaﬁk@%pﬁ@%ﬁ%r A-3 shown in Table 1 was used

i nstead of the unnodified bl ock copol yner A-1..Test pieces were prepared of

t he so0- obt Badhednpostitp Sdivi in THBB 1b~asﬁ.emaerdeﬁesir@am|m§ 1deh) Thst piodéd wiold Prepdiytisk thedbtained

pr oper t i eapdshiertyodmpreasien nibiing! T phesical pidpertiestietdotvaasth degnietl. Thasbeinedesults arashd@b| e
. Purtin@bleot.e, t he adhesi on of each conposition to high density

petf'yet hyl ene was determ ned. The obtained results are.al so shown in Table

10. 20 25 30 35 40 45
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50 56

14

See the Note under Table 5.
*12 The adhesion to
m ned according to

EP O 371 001 B1 [err] 20

EP O 371 001 Bl Note:

*8 EP 0371 0681

hi gh density polyethylene
JIS K-6854. As will
results snown in Table 10,

t he

*5
Note und
was dete

and *6
er Table
r- 10

6.

be readily understood fromthe

t he conpogidiiepnjof Exanple 9 conprising the

nodi fi ed hydrogenat ed bl ock copol ymer—Tas a tensile strength (yield point)
substantially conparable to that of the com 15 position of Ccnparative

Exanpl e 9fconprising the correspopdi ng unnpdiTied D] Gok-copol ydesn~ but |t he
notched | Z2od i nmpact strength of thExzmpies| ttixampdfe Epanpkave | sapativerl y
i nproved ¢ver that of the conparalivédZonppsitlidon. WesAmphe s npaeglef t he
conposi ti gns_of Exanple 9 and Conharative Exanple 9l werdlohselrvediBy a
phasgoconnra§¢ n1croscope |t mas found thht in the sanpl e of} Exanple 9,
t he nDdified~b hlfg&g1 dlsgg{sed in the formof _
particl es | bout bput [erf] in"the jmatri X of {the
ethylene-vthgl ?c% of yner, | whereas PO__in the sanpl e of Conparatli ve
Exanpl e 9, 1grog) L gg_pé@cg(-,g@pol ymer partjcles having a sizel of about {5 to
abouts 10 [{e¥ ] Qécﬁ ¢ fLe di spbrsedt Acgordimgly| it 7Ras bEen 88nfi rfned
that therg d & ladl Qtln("f differente of thelconpatibtlity hetwbeen the two
sanpl es. Fﬁ%gbegme'*?-t-“has been fonfag nedjthatp t hej conpgsi tijpn cpptai fi ng
t he nodi f i{ed—R-o6k—copotyiBrroi—i-Re—prs TRAIVZ-TV A TS INCE- TSN -
adhesi on tlo pqdl ¥elbyisdex PEOE®@Nples 12 apd 13 and| Conparatipde Exanpl gs 11
amg;f? Eagh cqnpo¥gtleadéshown in Tabl &.71 yas @.8pafed by.Qsinhg aldiXirjg
rohl er. Tgst ﬁléeétﬂwk¢@)prepared of the obtained cpnpositionf by
conpr essi qn ngt UI LI P pTFYbFLdI pPropeTtT s thereo e e uetgr T ed: he
obt ai ned resul{t 82BF8eEH0 inl Tafl% 11} 3870 87 87
25 300% mocdulus*8 y
= . _
£ | Tensile strength*8 .
g (breaxvng point) 196 205 178 190
O % 9 (Kg/cnm2)
. ™ | 0i1 resistance*30
o~ (weight increase
2 ] (%) foil JIS No. 23 48 53 54
% 2 13, 24 hours'
£ | digping)
Ql -~
Adhesion to high
density E?%v~
. 40 etny‘ene -
{_ (T-peeling 7.4 6.2 l.6 1.7
strength)
{Xg/25 mm)
45
Note:
*8  See the Note under Table 6.
50
*12 See the Note under Table 10.
*30 The oil resistance was determined according to JIS
85 X-6310.

As will be readily understood from the results shown in Table 11, the modulus of the composition is highly improved
and the oil resistance is remarkably improved by addition of a small amount of the ethylene-vinyl alcohol copolymer.
Moreover, the achssion to polysthylene is improved with respect to the composition of the present invention.
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45 50 65 21 EP O 371 001 Bl Table 11 Com Com Exanple Exanple

parative parative 12 13 Epo37foABN € Exanpl e 10

Modi fied hvdro- genated bl ock 75 : 90 -

- copol yExemplés-12 tHdwgoth ehil @cnpataelExamples 13 through 15- - 75

90 copol ynmer A-1 75 90 EVAL
EP -E Compositions containipga modified block ¢@polymer of the presentinvention and compargilye ramppsitionsjuere

[ err] 2(pbtained by miximp plepaRi$2 SM (the trade name for a thermopigstiy polyurethane gargfactured and solq by
13. 5 5( g/ riwoﬁf’?{ urefhan d1di dapan) as a polar thermoplast«c plymer according-jo the recipe shown in Taglf 12 by

87 25 nder Plastograph
31 Tensi | % g%g W r)ﬁiy 858 a%;ded at 180°Ctloa g@ﬁgl chloride shee% hlgh density pol-
7 " et i S e TP TREPPARERS Tret e resteney
(oi | 1 S°RB! 54 3, 24 hours’
d| pp| ng) Adhesion to h| gh density poI y- 40 et hyl ene 7.4

' 1.6

1.7 (T-peeling strength)

1)

25
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(Kg/ 25 mm) 45 No
Not e under Tabl e
JI'S 55

shown in Table 11

the oil resistance is reng

t he et hyl ene-viny

polye%hylene is inproved \

i nvention. 22

Exanmpl es 13 t hrough 15 Con
of the present invention 6
P-22 SM (fE

- manufactured and sold by 33
I8

g

. m xi ng Parapl ene

pol ar thernopl astic pol yne

means of a Brabender Pl ast

- press-bonded at

yet hyl ene sheet and the pg

K-6854. The obt ai
23 -
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EP 0 371
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Table 12
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be readily understood fromthe results
js—highl y i nproved and
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As will be readily understood from the results shown in Table 12, the composition obtained with the modified block
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EP O 371 001 Bl [err] EP O 371 001 Bl copol ymer of the present invention
has excel | ent adhesi on charact eri stgge srooqa@tyvi nyl chl ori de and

pol yet hyl ene sheets within a broad mixing ratio. In contrast, the

adhesi veogdymeod tht treseoinvpraivrsiias weelpaatiesion dharactaristics payvinglichldridle aridablyatiylebdspeets
corre- 9yibindbnagp radrgrativi [0 captrast fhe bdhesiyeness efriite compeative composEon is iffrriomothatof tha cegied
18 and Goeniag empoaitioEsidippresent W@ntidyy ough 21 Conposi tions were prepared by

m xi ng bl ock copol mers shown in Table 15 with the sanme nylon 66 as used in

Exanpl esE"ﬂ‘aH?f%P'ﬂ%é%?@PEVKEEWPE%@‘UQ%Wn Exarrpl es 9 thr ough 11, and the

| zod |rrpac stren th was m%asure d he we ue ]iry test
2glrrggsrt %’egra@aﬁ fﬂil_é ais; té addm x:rzn esgih?ovtvjn m \bégl Cﬁtren }S ance

-~ weat bf)r aag tﬁs { } IO nglé%is&Qthon iﬁll&@m maaﬁeségncéaﬂeéﬁ)leéﬁmyZS
EP 0 37Jan9 %5t ging. 1 Bl te: he Note under Tabl e
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5 *13 Before and after 500 hours
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exposure (light
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copol yher C1'. 27 EP 0 371 001 Bl Test pieces were prepared of the

obt ai ned conpositions by injection gppdyigyt gnd t he physical properties

t hereof were determ ned. Furthernore, test pieces having a thickness of 0.5
nm wer e prepared of the conpositions, and the transparency was neasur ed.
The obt ai nReegesults are shown in Table 16. Fromthe results shown in Table
16, it is apparent that the conposition of the present invention is

excel l ent Fh tSemdher dnse undef Padie Sesi stance. 5 Table 14 Exanpl e
Conpdrative, 10 \ (light irradiati

19 *LEcApire 28\BEFRT 00 MPiFSyefEPRFUEe (1ight irradiatlon 5

0 e pol oPghYfPlin & hepefBILhLEd AHILMEATARIABIEHon Atlas Co.,

20 copol ynef

80 2 U.S.A.), the IzbdO¥mpilPadirenditheNGidtohed) of the test
63 (%g.crﬂcm no)tchede) 'Iz'ensillng strenget h*6 (yield point) (Kg/[err])

635 25 El opgétédnvad WeasurdB, and the weatherability was3fevaluated - 30
Transparency (Haze) (% *7 23.1 ) 38.5 30
Not e: *pased ®n g Izpd impact strgngth getemsien (@ekar Table 5.

Composi 11 ORES BRI dASEPE, HEAL oA QT PRARE Hahoie Sk 5aRt al |y
tal - ' t.hyl 1 | ' -, pol ilable f Du Pont
o U, AR A BT A i D By i xi mg accor ding Lo e

reci pe shown i nIJ&P'ﬂnph%tb%t%ﬁﬁﬁhofeié?ﬂﬂi@rﬁ-(w'ElthEBa’Bin&y)pr(Qpert i es of
t ke’ Bst pieces prepared fromthese conpositions by conpression nolding are

shqun in Tabl g 1504 4Gnpact sAsenith &ftenadidosureddnsverihs Lesht s
shown in Tabl e 1%R< tIRCASHFFESRNE LQtRe qQEROSENE LRVERRTARTIMeteRpr oved
over the conparative conpositions in tensile strength and oil resistance.
I nci dgnt al ky4 | Befopides aZ@etrhesbagdiitd,in taiwaatcd0dPC ndak wneamonnhi ar ed
spectrophotoneter that the acid anhydride groups in the nodified bl ock
copol ymer paet Fz¢dpatmphct strength {(unnotched) o the test pileces was

. | measured, and the resistance to thermal detesrioration was
O % evaluated based on the Izcd impact strengih retanticn,

' which was calculated accordincg to the Zollowing formula:

Izod impact Strength retention (heat acing resistance) (%)

- Izod impact strencth after standing at 100°C % 100
Izod impact strength before standing at 100°C

Example 19 and Comparative Example 22

A modified hydrogenated block copolymer C-1' having maleic anhydride grafted onto the hydrogenated block co-
46 polymer in an mount of 4.1% by weight was prepared in the same manner as adopted for the production of the modified
hydrogenated block copolymer C-1 except that 7 parts by weight of maleic anhydride was incorporated into 100 parts
by weight of the hydrogenated block copolymer B-1 {obtained by hydrogenating the unmodified block copolymer A-1
shown in Table 1).
A modified ethylene-propylene copolymer rubber G-1 was prepared in the same manner as described above except
§0  that JSR EP57P (the trade name of an ethylene-propylene copolymer rubber manufactured and sold by Nippon Gosei
Gomu K.K., Japan) was used instead of the hydrogenated block copolymer B-1, The amount of maleic anhydride grafted
was 3.0% by weight.
A resinous composition was obtained by mixing 20 parts by weight of the so-obtained modified hydrogenatsd block
copolymer C-1" with 80 parts by weight of the same nylon-66 as used in Examples 4 and 5 by means of a screw type
8§  extruder having a diameter of 30 mm (twin, L/D = 28). .
A comparative resinous composition was obtained in the same manner as described above except that the modified
ethylene-propylene copolymer rubber G-1 as prepared above was used instead of the modified hydrogenated block
copolymer C-1',
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I A the.ionic crosslinking. Then, the adhesion of each conposition to an
al um num pl ate was exam ned. |t wasgpgdffogit t he conpositions 45
containing the nodified block copol yner of the present invention are
excel | ent  madiechd Viresrepamt of the/dbtafmodddMmBositioriby injeBion HHOIBIAE, U thy shipddal drépSrtiestheot
have a ouepddetchhitii Furthavias) taaf gieebs Hatiged 18ickdBssiono.5\@in®dere ptapaled d1the comfpositions, @ad the
char act eransphieacy maé mpazgne I cbtdined frdagts a®shawndd Mable 16710 the rdsaits showb(h Tble 26 it is
EP 0 37lapp@dnt B4t tHegpmposifiéh of the prpte(t iRgriorDie) dxcalient itansparei@y Swidmpaatgedidtanes. under
Tabl € 6. 5 *28 See the Note under TaQle 11, *31 The adhesi on was neasured
under the follow ng conditions 10 ad—%a%gei%-kng to the follow ng nethod.
Measurenment nethod: JI'S K-5854 Bonding conditions: tnperature of [err]
conpr essi on mham——— 2 {

Kg/[gfr] I'myersion conartroms——oam tenperatu

hours, in vetertEcanpies—26—ttmougirSt—ama oo '
30 25 gonma si‘fpﬁéﬁg-eéo#ﬁﬁirﬁgﬁg&ﬁs’ol ene Q- 40% (the|trade. name of a
partial |y mgfal- qr 83SFknkOPdYMPreietacryl i c agi-d copol yfrer manuf act uf ed

and sold by | TOW CO-, — Japan) _as [NE _COonpojents (a) re obtai nedj by
m Xi Ag accoréfﬁi%té‘cﬁﬁ ieg:# {éﬁé\ﬁﬁ'ﬂrﬁi’ﬁﬁlﬂ% 18 hy rreanieof i ng rplls.
e

The physi cal eFPPRS YBLT: f& sileces prepared of the obtained
conposi ti ongEbg Ho €5s51.Qn nol di ng are snown §n lgble 1. In tTne
adhesi on of ]8mh%c$§%8 'tG%on to nylon (undrawnjsh of nyl on was
ega_m Jed. THe obt alned ri%%élctts s%rr%nsgl__%wg In Table 7156. 63
N 5 | {(Xg:cm/cm, notched) ,
[ ~
o4 | Tensile st:engti‘x"6 2. 630 635
25 >0
% & | Elongation (%) *6 . | .35 . 30
Transparency (Haze) (%) *7 23.1 38.5

*5, *g ané *7 See the MNote under Table 3.

O
8
2
o
@

Examples 20 through 25 and Comparative Examples 23 through 26

Compositions comprising Suryn A-1706 (the trade name of a partially metal-crosslinked ethylene-acrylic acid co-
polymer available from Du Pont Co., U.S.A.} as the component (a) were prepared by mixing according to the recipe
shown in Table 15 by means of rollers. The physical properties of the test pieces prepared from these compositions by
compression molding are shown in Table 15.

. 40 As will be readlly understood from the results shown in Table 15, the composition of the present invention is improved

1 over the comparative compositions in tensile strength and oil resistance. Incidentally, in Examples 20 through 25, it was
confirmed by an infrared spectrophotomster that the acid anhydride groups in the modified block copolymer participated
in the ionic crosslinking.

Then, the adhesion of each composition to an aluminum plate was examined. It was found that the compositions

45 containing the modified block copolymer of the present invention are excellent over the comparative compositions in
adhesive properties, and have a good adhesion even after immersion in water, and this is a great characteristic not
possessed by the comparative compositions. ' T
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30 " Fromthe results shown in Table 16, it is apparent that the

conposi tions of the present inventigpp#ooesse! | ent over the conparative
conpositions in tensile strength and adhesi veness. 35 40 45 so 55 30 EP
0 371 001 Bl [err] EP O 371 001 Bl Note: 5 *6 See t he Not e under

Table 5. *32 The adheg ;- TTEa3 Ul Ed_unge 70 NgsCONAL LT gns
according to the foll \Aﬂndgni}t hod| ‘il aeatuugrengt maé d: gJIiS K- 6854
Bondi ng conditions: t nﬁer tihre ofl Py s orp-dasieon h'éssur of 20
Kg/[érr] | nmersion condftilang: Joqrq‘Legpe Q,tureo(abqut [ era] J24«hodrs, in
wat er 20 Exanpl es 32 thg,oughuilﬂ and2 Compal & ifved Edanpl gs 39 tjhrgugh 41
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and naturally dried. I caﬁnni.tfﬂgﬂ— ARositHoR—calRpi-siHAg—a
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degreased with nethyl alcohol, imrersed in a 0.1 N hydrochloric acid
solution for 30 seconds and spray-vgs§es odigy Water. Each resulting plate
was subjected to the paint adhesion test The obtained results are shown in
Table 17.. As is apparent fromthe results shown in Table 17, the
conposi ti onotef: the present invention are excellent in ‘paint adhesion. 35

40 46 50 55 32 EP 0 371 001 Bl Table 17 Kind of Bl ock Ki nd of

Ther no- PS8 ntSe@ofrhley Note upfiart FabPel §rer* 15 Adhesi on*19 nodified hydro-
Exangl e 32 genat ed bl ock PO O copol yner C-2
10 BedplSee3ghe N°te ungert gable 1. PC Exanpl e 34

5

E;;Lgle 36 *31 The aépppaon wgg measured unddltE%&aﬁ&& %ﬁng condlttﬁqﬁ()
GPPE_Exanpl_e it . PPS Exanpl e 39 ditto
PC + peT £ c%%dr%ﬁlﬁetgo ﬂ "811083'?? method. PS + [err] Exanple 41
ditto weasBPehBhE] metnoa: JIs x-g854 O Conparative  unnodified
bl ock Exanpl e 30 copol ymer. A-2 Conparative. ditto

PC Exanpl e 31 Cogpaiall ¢8nBEX8iBh8:32temperat@tét@®F 200°C, ccmpressid®S
Conpae ati ve ditto 5

pressure of 20 Xg/cm
Immersicon conditions: rcom temperzture (about 20°C),

\ 20 24 hours, in water

Examples 26 through 31 and Comparative Examples 27 through 30

25 Compositions comprising Copolens QD-400 (the trade name of a partially metal-crosslinked ethylene-acrylic acid
copolymer manufactured and sold by Asahi Dow Co., Japan) as the components (a) were obtained by mixing according
to the recipe shown in Table 18 by means of mixing rolls. The physical properties of the test pieces prepared of the
obtained compositions by compression molding are shown in Table 18. Then, tine adhesion of sach composition to
nylon (undrawn sheet of nylon 8) was examined. The obtained results are shown in Table 16.

O 30 From the results shown in Table 16, it is apparent that the compositions of the present invention are excellent over
the comparative compositions in tensile strength and adhesiveness.
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Exanpl & 33 Conparative ditto PPE Exanple 34
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EP 0 37v1 001 Bl Abbrevi- ation Ther npl asti ¢ Pol yner Maker

Trade nane 5 Panlite PC ol L6 B PO I Teijin Kasei L-1225
Pol yet her PS pol ysul f one | Cl Sul f one 200P PPE

pol yphenyl ene et her Gener al Noryl 701 GPPE styrene-grafted.
Asahi - Dow ., éy,l on 500H 20 PPS pol yphenyl ene sul fide Phillips
Ryton R-6 Bate pol ybut yl ene Tor ay PBT 1041 25 25
TPET x¢ LRer | ast Pel prene pol yest er

P1508 ABS ~° a%%ﬁwg’%et ok wnder Table S 0w ylac 181 30 ABS

ene styreg I s A LS t PS. . T F
modi fiod | 32 THP AR TAS ﬁ%@g"i‘% y%%r%%f"%““g E8R8 S e sons
I PO pol u@esiatiig €€ thiolspNWTBRIY Ifeh gl acetate having a nelt index of
about, 10 g%lo m r’fmgjs rreasurefﬁ’ at 45rD;V [err] under a |load of 2.16
kg was used) NRmealdhlrlehle®t githd@Ccr igldds styrene (90/10) copol yner
having a nelt index of about 1 g/10 min 50 as neasured at [err] under a

|l oad of 12.5 kgpemadingedbnditions: ERdnpiladifile BIf 200°C, compression

15 pressure of 20 Kg/cm2

Immersion conditions: room temperature (about 20°C),

24 hours, in water

(N Examples 32 through 41 and Comparative Examples 30 through 41-

Compositions comprising a thermoplastic polymer and a block copolymer, as shown in Table 17, were prepared.

25 More specifically, 100 parts by weight of a thermoplastic polymer was sufficiently mixed with 10 parts by weight of a

block copolymer by a Henschel mixer, and tine mixture was pelletized by a screw type extruder having a diameter of 40

mm(single, L/D = 28). Aflat plate having a size of 120 mm x 120 mm x 3mmwas preparedfromthe pelletized composition

by injection molding. The obtained fiat plate was degreased with methyl alcohol, spray-coated with Acryca B160 (the

trade name of an acrylic resin paint available from Kawakami Toryo K.K. Japan), and naturally dried. In case of the

80  composition comprising a polyoxymethylene or nitrile resin as the thermoplastic polymer, the plate was, instead of being

O degreased with methyl alcohol, immersed in a 0.1 N hydrochloric acid solution for 30 seconds and spray-washed with
.water. '

Each resuiting plate was subjected to the paint adhesion test The obtained results are shown in Table 17. As is '
apparent from the results shown in Table 17, the compositions of the present invention are excellent in paint adhesion.
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*16 A'mixture of PC/PET (2/1 weight

pol ynmer.
t her nopl ast i
rati o) was

c polymer.

10
used as thergpsastic

*18

“pol ymer.

lines h

rati o)was used as the thernoplastic
*17 A mxture of PS/ PA (2édowei gditBy ati o) was used as the
A mxture of PO TPET
*19 El even cut

(4/1 wei ght

avi ng

an interval of 1 mmwere TOrned 15 _on_the. ed surface of
the flat pl a‘ e in both theaihordg Buskxnal di ﬁcendiganrmot-h lpaigy al di fection
20 to form Cepelyment squar %é?.lasﬂ-cpP@b@BFé @dbesiiop® hglhesi ve
cel | dphane t gpe—was—apptied—T0 The —coajed Surtace an the Tt(apge was
peel ed of f ip the vertical medifdedi mydro-The adhesi veness 26 was geval uat ed
based on the| Bumhmle 32 cyit 58 Fegl | ed|togeth@ with the pe. ‘PO
up to 10 of |peel ed squ r‘é% YREX 16590 off_peel ed _squares|: 21 to] 40 of
- peel gf squal@sameX3s |41 orgiwese of peefl ed sqgares Exafpl es@Z t hy ough
45 and Conpatative—Exarpl-es—42—t-hrough—53146 CoRpesHtonsreoRprsthg] a
t her nopl ast i ¢ Epahgdreed4angl a blddé&kecopol yer, sho®f in Tablle 180 were
prepared in fHe_TOITQw ng nanngt . Nanely, [100 pa S by wefght a
t her nopl asti‘&.ﬁéﬁrﬁf&g%&?_mg&m_m N ight of a biock
copoliymer by axsﬁl@mgyp& ext ras@ep havi ngla di anebgr of 40 mm @l ngI ¢
L/ D=28) and ghe—tixture ' : FSt—pireces—rere—pre C‘[.rcn ec—ofqt he
pel | etized cp@pempks 3@ by i nj edtten nol di dg. ThEPPEod i npact s@ength and
gl oss thereo e freasur nd the Jeat her@lg 1ty apd he agl hg
tests were cafﬁg%?ﬁe\gﬁg he nhd]igl %nd rn:ulf: are._ g m/\n |nTTahl§’l n
Tabl & 18, t heEgasgle abso|shownitthe val ues |of rhie S mez{isureq;for he
t eSt- pi eces theTgnposT tT o compr st g tie-Tom TagT 0551—1 TRTTIg—proyuct
E-3 of the nmpd@PFRY BPock copdtiBr C 6, whi cP°\ad*used ad a bKeck
copol ymer. F @bl nesullts showpei n Tabl g 18pgid rbgraeen|t hat @he
conpggi ti ons -eeAt A-A-Rg—t-he—rBdiied—block~copalyn he—p+-8S5-eht—i N-
vention are ¢5>Cceb¢miwn ma@%&m bPlack a nd heat b@gl ng re<|sta§(ce as
expressed i n| SFPEMR ROr et SREPHITET5D-35 36 :
' Comparative =
Zxample 31 -ditte =C A
30
O Cemparativa .
' Example 32 ditto 4] L\_
Comparative .
2 Exanple 33 ditto NR X
Conmparxative -
Txample 34 éitto PPE O
Comparative
b‘o Exanmple 35 ditto PPS A
' Cemparative | hydrogenated block PO
Exanple 36 copolymer B-2 X
Ccmparative -
. Exampla 37 ditto rC A
Comparative P
Example 33 ditto S VAN
Comparative ceL ' .
50 Exanple 39 ditto NR X
Comparative -
Zxample 40 ditto pPE O
Comy ti <
- St | i A
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BEP 0 371 001 B1 Table 18 |zod Heat Ther no-

| npact Weat ber - EP d°g71g®1B10Cck pl astic
Strength*5 d oss*20 ability*21 Resi s- Ccpol yner Pol yner
(Kg.cnlcm (% (% tance *14 not ched)

(%9 10 Exapiesd?2 dr ogenat ed PC 38.6 « 70 (75)

73 78 bl ock copoly- nmer C6 Exanple 43 ditto PS
10. 4 61 (68}5 The thérmoplastic §Olgmens asefl are as didllows (23PPE
29.5¢ 71 (77) 74 87 Exanpl e 45 ditto

PPS PPE Gand PBR 476@)products 8% companies3irnuthnsdi¥. ethdactiipe 42
bl ock copol y- PC 29.1 _ 63 31 . 45 20
Conpar ati veresini$tave productPp£f Japanése companiesh: 34

47 Exanple 43 ' PS Conparative ditto GPPE
24. 2 66 36 55 Exanpl e 44 Conparative

ditto PPS 2. 57 40 54
Exanpl e 4 Conparative hydr ogenat ed Exanpl e 46 bl ock copol y- PC
30.0 64 72 76 35 . Exanpl e 47

dittas PS 6.9 54 ' 74 79 (to be

continued) 40 45 so 55 37

25
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EP 0 371 001 Bl Conparative ditto GPPE %5.0 67
74 87 Exanpl e 48 EP 0 371 001 B1 67
conparative ditto PPS 2.8 79 85
Exanpl e 49 nodi fied unhy-| Conparative drogenated PC 34.5
70 32 - 47 Exanple SO  block copoly- PC 10 Conpparative
ditto AbbrevPs _ 8.5 60 4 47 Exanp{e 51
Conpar at i Meariogi t tloTheXmpbpgtic Polyreryzl o Makerl Trade nazg 1h
Conpar at i Ve di-tit.o-Exanple 53 ditt BS 3.5 60
41 54 20 hdte: *5 _ See thé Note under Table 5. Pdanlite F 14
See the Ndte Bfder |Tabl eP@iycapbona¥pe gl osFedddnn¥asaiedrateasding tp the
met hod of H-S—~Z-8H4i—Each—parenthesi-zed—vpl-de—-r—Fable—18—-s—i-he—36-
val ue of dl osggneasured 25 sRRst to the coppgsition c8ﬁ#y thekng I he
i oni & crosslihﬁing produﬁ%i éf ?g%he nDdlfledgEydrogenat§815P66k2@gﬁolyner
C- 6 i nst egd—of—tte-jcopotymer—85-C6 2t After—amdt—before—t000—tom
exposur e (|ig??sirraQéTyéﬁéQg}QHEYEtbara weafREesAdt er (PR Mgy act ur ed
and sold 40 by Atl a . the | zof ?%ﬁ§§F1§trength unotched of
t est ,g0i ecg5 WaS MEQSUTED, _and tHe 1.Zod TIpRCct T erentTon er
t he exposuregpsst hel §ik Fﬁ%FoﬁﬁFereﬁa cal cll akgdiapeqrd- Kﬂgohoghbg
follow ng |formul a: || ¥9 JPﬁﬁﬁX%e§?r§h5§ﬁ refention (weatherability) (°$ 50
| zod i npadqlU STrengin aiter exposure 1n weaj nggoggter 00
?3S polyphenylene suliide | f,oips Ryton R-6
Q; 20 eécxroleum
4 23T polybutylene Toray P3T 1041
terephthalate
2 e thermcplastic Pelprene .
TPET polyester Toyobo 21308
- Anqilan
) 23 volvamide Toray T CM=1017
Ol |
- acrylenitrile-butadi- A
A3S ene styrens copolymer Asahi-Dow Stylac 131
impact-resistant
35 Hi>zs rubker mcdified Asahi-Dow tyron 492
zolystyrene :
ij PO: polyoxymethylene (polyoxymethylene diacetate having
a melt index of about 10 g/l0 min as measured at
. 210°C under a load of 2.16 kg was used)
~ NR: nitrile resin {acrylonitrile/styrene (90/10)
copolymer having a melt index of about 1 g/l0 min
50
as measured at 190°C under a load of 12.5 kg was used)
56
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| zod i'npact strength before exposure in weatheroneter Exanples 46 through
49 and Conparative Exanpl es 54 thr ogmésbiiodgiB1Conpositi ons containing the
nodi fi ed bl ockcopol ynerof the present invention and conparative
compositions were prepared according to the reci pes shown in Table 19 by
using a sceegt ypemdudeddt PeyPRY 2¢daweient of aid)mas( usiedghe, theD = 28).
Test pieces were prepared of the obtained conpositions by injection

nol di ng,

and t hehézmpliagrict stiyeregt.h 38 EP 0 371 001 B1 thereof was

nmeasfred. The obtained results are shown in Table 19. Fromt-he results
shown i n TAbVe Agnixtures ofe@8/Phat(2/heWebaRbsFatid) AR A58EngSt FEehodi fi ed

bl ock copol yner of the present .invention is excellent in inpact resistance.
I nci dent al |y, ' pERSEISRIARE 152 HHY™E i ght average mol ecul ar wei ght of about

220, 0P0

40 45 50m§§1§36g

15

in Ex I ti EX I 6. 1Q_15 20 25 35
$£%;Qfg;%fegé?T%%q[g???aaglégfoFﬁggﬂogT%st da%ﬁles 50 and
51 and Conpar ati-.?(@ra@%ﬁ@tq_% 533,1%,5,9 :

%19 Eleven cut lines having an interval of 1 mm were formed

with a knife on the coated surface of the flat plate in

both the longitudinal direction and the lateral directicn

to form 100 cut sguares. A pressure sensitive achesive cellcchane

tape was applied to the coated surface and the tape was

peeled of

2 in the vertical directicn. The adhesiveness

was evaluated based con the number of cut sguares peelec

togetiaer

to

to

to

ox

with the_tapé.

10 of peeled sguares
20 of peeled squares
40 of peeled squares

more Of peeled squares

Examples 42 through 45 and Comparative Examples 42 through 53

Compositions comprising a thermoplastic polymer and a block copolymer, shown in Table 18, were prepared in the
following manner. Namely, 100 parts by weight of a thermoplastic polymer was mixed with 50 parts by weight of a block
copolymer by a screw type extruder having a diameter of 40 mm ( single L/D=28) and the mixture was pelletized. Test
pieces ware prepared of the pelletized composition by injection molding. The lzod impact strength and gloss thereof
were measured and the weatherability and heat aging tests were carried out. The obtained results are shown in Table
18. In Table 18, there are also shown the values of the gloss measured for the test pieces of the composition comprising
the ionic crosslinking product E-3 of the maodified block copolymer C-6, which was used as a block copolymer. From the
results shown in Table 18, it is seen that the compositions containing the modified block copolymer of the present in-
vention are excellent in weatherability and heat aging resistance as expressed in strength retention.
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Tﬁe,unrﬁ)di fied bl ock copolyner A-5 was hydrogenated according to the sane

nmet hod as adopted for

producti on of Eples7hwdl Bgenat ed bl ock copol yners B-1

through 3-6 to obtain two hydrogenated bl ock copol ynmers havi ng hydrogen- 5

ation degrees of about 86% and about
bl ock copol ymers were nodified accor

aQQ;_Vg 1raespecti'vel y. The hydrogenat ed

the sane method as adopted for

37

productio ; : ~obtaln
nodi f [ ed hydrogenat d bl ock cmgi&ggj‘s;@ag and G 6" haying.a nydtdgenation
degree different frpigthat of %ﬁst NMPRShJtHONS BP0 S0 {28 m'iﬁ,_gl ed
hydrogenal ed bl ock papelyweer C folyhéie] oyt &i/ee rm(difi}ad hydr ogenaésd Bkpck
copolynmer{ G 6' or C6" or the imodifi edratateddr odgenat ed! bl ock copol vimr Di 3
. were obtaj ned accorglin L0 thejreci pg shown ijn Table 22 10 by using a
screwetype_extr u‘g%?r ;fa T 4% ;‘éf‘d anet er e, L/7D = p8). ,‘Is'est
pi eces wef EPFEpe eff GF, T lg_b ai“fed nj eci on| mol d°ng, | and
the weatherability and sigat ag|ng tes out. The pbtai ned
resul t s aje-showd—i-b—Jtable20-From-t-he—resiH-ts—showhii—tabl-e—20———5
seen t hat) whepleatdrogli f i didsdl ock @spol lymesopr ep*ab:edss)r om a 8l ock copdl yngr
havi i a fTlyorogemariom gegree OVET T TarT - 80 (@ €Ly €N C_UMSAT UT 8L oM
degree excBEAFFL00) i G tRed, | tHE=welt h#%F5 lefhBiTliky arnd rekist fce to
heat agi np- raded 251 30,,35 45 50 55 U = 20) 1 0DP1 Bl Table
20 5 c:orrpqi’g‘r[‘%?gﬁg a‘n@‘?}tgp ts Fxg}j'p| e %ﬁné;}% JJD?TZP(L ol y;qulir ubed
for. fprmation of . |u;modified A-5 1b npdi fi ed bfock
c%&Lyrrer }ﬁggip,égﬁamom degmipe| (®c | 9022.2 63 86 31 60 35 0
Al t (phby wei gh{3yezo¥-320 mal ei ¢} anhydrjde graffed
1.2 1.3 1 3... |L- 2 onto the brock copolyner
Conpazacsve ditto s 6.3 Bt 34 47 ]
Sxample 43
25 - .
Cenpaxvative Steem - e o . 33
Ixample 44 ditco G3rE . 24.2 65 35 35
. Cemparative . . - o o s
O % Zxample 45 ditto ?7s . 2.3 57 40 54
) Ceaparative :-:yd.:ogefatea -
Sxample 46 glég.!é_g.poly- PC 30.0 §4 72 é
2 gf:f_:‘l':t;;e aitto ?s 6.9 54 74 79
{to ke continued)
c 40
L
45
50
&5



nodi fi.ed bl ock

C-6

C 6’

C 6"

D-3 25 anpunt

50 50 Heat agi ng EP 0 371 004 81 71 55 47
resistance *14 (% 40 Note: *15 See the Note under Table 17. *21 See
t he Note ynder Tgpvlee 18. *14 See the Not.e unger Table 13. 50 Exanpleg 52
and 53 Co 104 CONtéartei ng ja Fhiasy fidhef w?re 6|5re£ar ed’accprdi itf tofthe
reCl pe Sh L n_Tahl 21 h\][ llcl n!l X hﬁ\ll nn &Jd_l[ ahet-er
of 30 mm (td&:@uau@_ = 28), . Test pbgsces Werze par-%d of the obi ai negl
conpdsi t i gnaxabgie5® | hj ect1on ngl di ng, |and t I npact strepgth was
neasur ed. {The oDl al NE@eiBedlkbiy-4ar € sngwn 1 n Ta Ie 21 42 EP % 371 00L B1
Tabl e 21 EP(eblﬂiﬁixstﬁlz drogenate@xanpl g, 53 |nmodif Led| hygy ogenat bl ock 49
copol yner |G@mple S0 2}3°§_§°P°1Y° 30 nodified hydrogenated
bl oc — 1-0—-eopoyHer—C 4 er rephaste—pohyrer—PS=3b
40 t her nopf espaecpal yner,;, PPE* 15 glass 50 A 47
30 EZxample 3PQ cTzod | npact strengt ( g C cm’not Ched)
12.5 23 1 Z5 Not e 30 *5 SEE Tt he NOt e upder Table
5. Comgarat.ve ditto GPPE 27.0 T 8 25
s Example 52 -

§§Z§§§§t§§e ditto PpS 3.5 60 41 54
. o~ 20
\ Note:

*3 See the Note under Table 3.
25 *14 See the Note under Table 13.
*20 The gloss was measured accoréing to the methed of

JIS Z-874l.

Each parenthesized value _in_ Table 18 is the

value of gloss measured with respect to the composition com-

prising the ionic crosslinking product E-3 of

the ﬂculfleu

hydrogenated block copolymer C-6 instead of the copolymer

C‘G .
%21

aticn only) in a weatherometex

After and before 1000 hours' exposure (light irradi-

{XW-WR manufactured and sold

by Atlas Co., U.S.A.), the Xzod impact strength (unnciched) of ~

test pieces was measured, and the Izod impact retention

after the exposure in the

ing to the

fcllcwing formula:

weatherometer

Izod impact strength retention (#e;therability) (%)

was calculated accord-

_ Izoé impact strength after exposure in weathercometer

x 100

Izod impact strength before exposure in weatherometer

Examples 46 through 48 and Comparative Examples 54 through 57

Compositions containing the modified block copolymer of the present invention and comparative compositions were
prepared according to the recipes shown in Table 19 by using a screwtype extruder having a diameter of 40 mm ( single,
L/D = 28). Test pieces were prepared of the obtained compositions by injection molding, and the Izod impact strength
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*»15 See the Note under Table 17. *22 CS 99A-401 (the trade name of

a class fiber manufactured 36 andpesd doy B tt obo Co., Japan) was used.

Exanpl es 54 through 61 and Conparative Exanples 60 through 66 40

Conposi tifemdBwad meadd@d.[Thestited Feautte arb isitwn i Teble NFram dk reswts siwowp STalle tHniis seen that

- conpr i sitegompdsiiarcdonteioipgihy medified idciocobdimrend-thepiresentiinyentier] iy pxsellentgi ipwact irggistzgs] e
22, wer dnciobraqiia melgstysane bavitigragreiobt averagerreidopler welghi/gh aliee W%ywﬁﬂ%ﬁﬁ’d“ gl di 2t pe

ext r uderComparatueBamgle Bret er of 30 mm (twin, L/D = 23) for kneading. 45 50 55

43 % EP 0 371 001 B1 Anpunt Conposition Recipe .

(parts by weight) 5 nodi fi ed hydrogenated bl ock copol yner

100 G- 2 or unnodified bl ock copolymer A-2 thermmoplastic polyner*23

50 10 Shellflex 311 (the trade nane of a naphthene type process
oi | ganufac- tured and sold by Sankyo Yuka

50 Co., Ltd., Japan) 15 titanium oxide

1 stabilizer*24

0.7 20 Not e: *23 A powedery product having a particle size

of about 50 nesh, which was obtai ned by freeze-pul verizing the

pell etized 25 thernoplastic polyner, was used. *24

2,2' - Met hyl ene-bi s(4-nmethyl -6-tert-butyl phenol) was used 30 as
the stabilizer. Test pieces of the obtained conpositions were prepared by
nol ding, and the tensile strength, abrasion resistance

20

&‘.,

25
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ahd comnpression permanent strain thereof were determined. The obtained
results are shown in Table 22. 35 gpoa7fe@mt he results shown in Table 22,
it is seen that the conposition containing the nodified block copolyner of
the present invention is excellent over the conparative conposition

conprising an unnodified block ¢opol j/rrer in tiegsile s!t rengt th, abrasion
resi stance and resi §tange~to co rprces$|:on per rmentostral A, Accordl ng to the
met hod described in the|Mdte *10 L'l—I’\derc.Tab| e {62 th® veatBerdbility test was
carrifed out. It was;foumd that {he tgst ipi ecds of the conpositions of
Exanpl es 54 throughjed [ aftgr {he weatfierabilTily Test, sub tantlal ly 40
retained the characiezvtldsoand rubEery el aqt |g|ty while Wth
respecttot hetest pigces of tgc DNPOS t| gnsof ar atfi ve Exanpl es 62
- throy (gh 68, the el ohgdtijqn |rétention| 4l [t hg tAMEN Ig tlest®was | ower than 30%
and the rubbery el a$tg cif 49 {wigs,, } 0S¥, ﬁdwi*ﬁg Ropksi derfabl® deterioration. 45
50 55 44 EP 0 371 %0} B] ”f*agle 22| Thgr no- rasi on
. Conpressi on Permanept™ 5 = N toCTk—Co- pl astic
Tensile Resis- StSaifn (B Q] *26|Pldstic| mSrendth 40 |Exanpl e 54
bl ocks co- PO T 192625 S 18| 2180 33 4 12 22 pol yner
c-2 Exanpl e 55 sdifttg = © C = 149 ~ 150 13
30 10 20 Exanpl ¢—56 et RS 133
17 Exanple 57 —dl ttﬁb NR le: 130 ~ 21
35 Exanple 59 <ditto] o PRS| o | A1B7s “ 145
18 26 100 Exanpl ¢ 60 n dijt to l‘Pdp+"r‘-‘$*29 oL 131
139 19 32 11 121 Evangdle A1 ditt PS
+PA* 28 123 130 20{ 35 13 20 |Exanpl ¢ 61 |
ditto 25 g 5 o la| o |&| o Qonplragive PO
93 , 80 36 9%‘3 PC 102 |ER qnpTe | Bl C¥nplar afi ve
ditto PC 102 . -.1d0 10 53 - -
Conparative i §t o PS 97 90
34 47 - - (to b(;:; '-'lcq nti nyed) 9
O 3 . ol 2ul o | 8] w IFH s “
' - . - £Q o~ & O (0N ~ 7
o g ’E ; o - ™ .
S 3 23 WA
& P
36 :2 E' ~ ?5 3 o %) o '33 o < 2 2
g Ll T BV B & CHE -8 B o .;::3 .g
g1 1323 - =
£3 - 8 3
: : 0 . g 7
. 40 ® e ] e-2] o © 2 &
”h&' ~ - r~ < N - -
- S 3
/ Lo - 2 2
. D
- : MR EEE:
H - _r:...; ﬂ.ﬂ . ~2 &5
/ E2iglE8in|5% g o @
H 21c)o 210 ~ 9 9
{ A3 owd | oo S 5| - EN] O -~ nn
’ 3 Eg|X¥|<&|x ;<o |lomy @
% i’ E > [reucdic) [usucEue) %"5 '3 x .
% 1 <A 3s273| puosss | T 28
; - - —f T Y= o
! I8UATOC ci-I5uitod | O H g 9
= -0) ¥zorg| Oo72seTEoUIYT [+ w O g
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40 45 50 55 45 EP 0 371 001 Bl Conparative Exanple 64 ditto

PPE 100 100 32 54 EPIRM 8ot yp ditto PPS
98 90 34 51 conparative ditto pol y- 120
100 Exarfifles 50 aRdP51kRd SeipRrative ZRampleb 88 #a158Si on resi stance was det ermi ned

according to the 15 nmethod of ASTM D-2228, and there is shown a relative
val ue cal cmheainmedifaa Biedk cogdlyinbrea-Swss Agdidgbnatd atcbaing toltt@ sate method as adopted for production
abr asi onof ¢k hidgeratedploskicorotymere B-1 (oawpiad-Gitb iobtain e hyvrigena®6 bioakrppolysersigaving hydrogen-
pol y st yrainedegrees dabottiBess ansiabeutA0PiG resrottyehe The esogeRted block copalymeis ivere mbgiiied according
i ndi cat et the spreq methodgh pdopiedfer predyption of i modified hydrogenated block gapelymer €%8do objgipmodified
rreas ur enfiypigeapated kiogk papeiymest -6’ ang C-& hevingsyhudiegersaiion degrpedifprentiromghef ¢f C- 6d°°mp°s“'°"s
npr es sIOERSNG g magified bydrgenated BPE‘i',‘S‘FPG'P"H %‘hﬁ ‘Pb@"l%" padipd h“d??""atﬂ? bleoy gorgl 'V
ext rusi off 58 8dn '°‘U""5Vd 8?“?“ “E/ %‘;’ ?Qé‘f"@t %’ef"ﬁﬁsp f;
1 era iy

per alfgoogiéff%;% ‘Eﬁé’ o, A E‘i,em e o e MR £ TheY

i nking prg fé’\ @m&n b%ﬁl A%Mpm B Pedf za?bkc%on
XU g B ] et s ?&’T‘iﬁ“’{i B v i

of RS/ Pdabi raweaaaﬁeeiosa agirdlateiogrh
pol ymer.

wer e used he therrmpl astic

Q " 20

41



50 Exanples 62 and 63 and Conparative Exanple 67 Conpositions conprising
Surlyn A-1706 (the trade name of a g br@edoiimet al - crosslinked

et hyl ene-acrylic acid co- polyner available fromDu Pont Co., US. A) as
t he conponent (a) were prepared according to the recipe shovvn in Table 23
by using mixing rolls. Test pieces ofTalhkeddd ai ned conpositions were
prepared by conpression nolding and the Izod 55 inpact strength thereof
was neasured to obtain results shown in Table 25, fromwhich it is seen

t hat st he conpositions of the present invention have an .excellent |zod

i npact strength. 46 EP 0 371 001 B1 Tabhle 23 Fxanpl xanpl e
Conparative 62 63 Exanpl e 67 corrponent CdrriFabitie

20 20 20 10 Exampleg) Exanmple oy wei ght)
conponent (b) ki nd Clz DB E- B-
amoufft (% 80 86 ] 51 | 580A1559

by weight) |zoG—+apact—Stenrgthis 8.7

4.2 20 Note: 25| Unhydrocddnateiegoliyer Notje under Table 5. Exarlples 64
t hrough 66 and (Corgest aioxw eEdromtiloss a3 t hrjough 72 38-5 Conposijti ons
conpkd si ng a nodirfodEd ddd akl aaxipaopodiymend [Evaf | ex 150 (the trade [nane of an
et hyl ene-vi nyl aeeteate—ecopotyrer—avattable—fromivi-tsutr—Petyehenigqal Co.,
Ltd., Japan), as ‘!@Im‘zemitw e:egﬁeﬂvﬁr)e pre%red &9 LSlﬁlg d s@rdqw type
extruder havi ng |a—drameter—of—40—m \DlTlgF —t="287ang—trege
conposi tions wer é!'lcémed(‘!wh}fhﬂeé%dt afdH tlhe adhesi verjess tﬁ an_gl um num
phat @ The obt aijied &ies Anhydnides ignaf et Tabl 2441 - Thq hodi f]i &d?

hydr pgenat ed bl ¢EB*Q oS RAOSE FRRIMRET |Tabl e |26 wad prepared ijn the

f ol Towi ng mannen: qme S-S Typge nayi ng a
styrene content |of ‘E’SCWWW tb %% hunber| ayeg qoe-gbljecubrrl peddht of
about 100, 000 af de ax \ L -in the Pdut adl gne bl qck of about} 35% was
hydrogenat ed to Q!Bt%l n_a nydr ogenat ed bl ogk pqr yOgT [B- avbnc a

hydr ogenati on dg gg% of2™ 90% . The obta? ed cO onrr%P é&- wgds nodi fied
wi th mal ei c anhyd € _,_Q‘e EUE:! r(uTJdTe hydr dgenat dd bl odk cogol yner C-8
(t he anmount of rra‘éeac acxgncdr 5g"rl ted ont 0*€hg hydr qged@t dd®6l dck
C@olsyner was 0. Z;S%i Y _WE qht’) 40 45

2! amount 100 {100 | 100 | 190

weatherability*21(s) 73 | 70 | s3 | 32
35 at zn-n .

Zeat agin g 78 71

47

Ut
ul

re51s;anc=*l=(%)

O
Note:
*15 See the Note under Table 17.
P

*21 Eae ithe Note under Tazble 18.
*14 Ses the Note under Tabla 13.

50
Examples 52 and 53

Compositions containing a glass fiber were prepared according to the recipe shown in Table 21 by using a screw

type extruder having a diamater of 30 mm (twin, L/D = 28). Test pieces were prepared of the obtained compositions by
85  injection molding, and the izod impact strength was measured. The obtained results are shown in Table 21.
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SG 55 47 EP 0 371 001 Bl [err] Exanple 67 50 The hydr ogenat ed bl ock
copolynmer B-1 was supplied into a sgp@wziyeesextruder having a di aneter of
30 mMm (twin, L/D = 28), and sinultaneously, 0. 1 part by weight of Perhexa
25B [the trade nane of 2,5-dinethyl-2,5-di(t-butyl peroxy) hexane avail abl e
from Ni ppon Yushi K K., Japan] and 3faieét 21by wei ght of rmal ei c "anhydri de,
per 100 parts by wei ght of the hydrogenat ed bl ock copol yner B-1, were

suppl i ed theaug s de—SuBR -G Y-6 n of
t he eitru#er. The mare eacti on was |cBxenpledid E

t enper at ure—ef—i-& —FR 5 e RS ed
and anal yged a1 rido Shee hipdmegemsteldskhlodied ther ei Befo're.

t hat .t he ﬁtm)ug;t cokymex Grdiydride grafted gnto the hydrogenated bl ocl
- copol yner V\@Ss J—%—&%—by—wa—ghf-—eeﬁq&esrﬁ—mw-were—m-epmdrm—rhe—mm
manner as (dgstrizseti { redhyeteses2tedrolghk4y except that the cepol ymer C-9
was used gsAtie R ¥¥YRRE N§# ogenat ed bl ock clopol ymer, and} t he physi caj
propertieq Bf tECONMpUSTITONS _WeTE 48 _15F (0 371 QUL BL gxam ned. 1t was

§ EHHTRRPI2FLT SPRXYEEF R 11 pai nt ABhesion, inmpadt |

found thaty &8
resi skancg, 3gk dSS, Wear erapr Tty and resiygance 1o _neat aging ag well: as
the conpodi ¥iainstAEa0Peds FHC ERAAFFRE §§Etﬁrg‘1ugh 457 5 ai ms’?. A !
modi fi ed QI oCK TOPOIYIET, CORPE1 ST Ng: & radi al| base. Rl oCKk cppol ygar of at
| east two i?n%sgu: L¥®¥uted aromatic hydrbcar bdR pol yngr bl g‘?ks (A) 10
and at |egdst ®ne ol efrn conpound polymer bl ock (B) conposefd mainly of a

ccsr%:@at ed §ig e1 s6aPOHBslcvwhs eRepgEMNBr bl ock} (B) has_its conj uggt gd diene

colppound nn’l},‘eﬁj_w hyglr@_g;ebm; efictoh88ye an ethylknic dRsdt urat i on gree pot
exceedi ng 28 94| sai d radial base bl ock copol yjrer having a honovi nyl _
substi tut dd=awopmati ¢ hydro- carbon content ofi5 to 95 % byi wei ght . sai d
conj ugat ed di ene conpound nol ety of said polyner block (B) having a vinyl
content of 25 to 65 %in ternms of the vinyl content prior to the

hydr ogenati on of said conjugated diene 15 _ conpound noi ety; and at
| east one nBbeeuwl ar unit grafted to said radial- base bl ock copol yner, said
nol ecul ar unit containing at | east one nmenber selected froma dicarboxylic
: a&d group 3Rd gfeepshgeNpiedurderefesde 5. '

*15 See the Note under Table 17.

N

%22 CS S9A~401 (the trade name of a glass fiker manufacture

35
and sold by Nittcko Co., Japan) was used.
Examples 54 through 61 and Comparative Examples 60 through 66
.40 :

'\, Compositions of the present invention and comparative compositions comprising a block copolymer and a thermo-
plastic polymer, shown in Table 22, were prepared according to the recipe shown below by using a screw type extruder
having a diameter of 30 mm (twin, L/D = 23) for kneading.

45
50
55
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2. Thenodified bl ock copolyner according to claim11, which is one obtained
by the reaction of a radial base bl pgl§ 32900t B1 copol yner of at |east two
nonovi nyl substituted aromatic hydrocarbon polymer bl ocks and at | east one
olefin com pound polymer block conposed nmainly of a cogj, Eed di ene

conmpound whi ch @bRbd &1 C05W ok 0l yer bl ock has (Lg§tgoq1:u‘gg gﬂi gl ene
conpound noi et y"‘rTy'dT'O'g'E'rTa‘r'E'd—r'oé%)ave an et hyl eni ree not
exceedi ng R84 241 & &yam@daw&%m@@kcapaewafr havi ng a_nonovi nyl

substd t ut asl- RreFBhfcd el S8 3 R COMEINmeE R-80 95 % byl ght, said
conj ugat ed di ene conpound nnlety of 'said ol efin conpound pol yner bl ock

havi ng a vixgtaeend $ic o Rmer*2325 to 65 %in terns of ghe vinyl content
bef ore the hydrogenation of said conjugated diene conmpound noiety, with at
| east,,one ShxliI§lerg Bpen{tlselirddesl d4men tHL group consisting of unsaturated
di car%oxylnaptalm@tse arnpelprocds s asil hmagoefacs. The nodifigd bl ock copol yner
accor di ng tuwred amd 230 WwhereiSarsaial Yuich al base bl ock copoPymer is one

obt ai ned KyhaOLtd » depaedivel y hydrogenating a radial precursory block
copol yrner conpr|S|ng at | east two nonovinyl substituted aro- matic

hydr agar bc#r’-ﬁ?’y‘-ﬁrmb’r%ks and at | east one polyner bl ock tonposed nminly
of a conjugated die Fom pound, said radial precursory bl ock copol yner
having a WiRALLWAR%ENt" of 25 to 65%, wherein said sel ecti®e7hydro-
genation is performed at the conjugated di eneconpound noi ety of said

pol ymer M4%I%C)the extent thatthe ethylenic unsaturation degree of the
ngﬁ%r bloc ctonposed mainly of the conjugated di ene conpound is 20 % or

| e

h di | d
oy oo arad s TP LA, SRPLIGTL BEE0581 00519248 Bedin ST cRate T o
20, 000 to 500, Q@0; ¢ ,Téwcs@.ﬁ-ié@gﬁ,blﬂcﬁ gepehggg éﬁcargaggﬂglg_gmw

Wnerezgn said nodi.fying agent 1's sel®ect rom group con-

sisting of mal e&@eﬁﬁﬁagﬂ@lébm_\drlﬂgs @AgLkgic ‘acid esters, maleic acid
am des, maleic acid inmides, fumdaric acid, fumaric acid esters, fumaric acid

ami des, furms i c2 AZY €étRipsne 1 D6 0Pl fle B8y Ur 5+ £ 800 GL ADENERO TR wh § 260RE C
acid esters, itaconic acid am des, itaconic acid i mdes, hal ogenated nal ei c
acid,® hal ogenatasl m?éestaﬁﬂw:c&tde hal ogenated mal eic acid esters,
hlgenat ed mal ei ¢ aci d am des, hal ogenated mal eic acid i m des,

ci s-4-cycl ohexene-1 , 2-di car- boxylic acid,

ci s-4-cycl (}'mm@gqgoflhe@btgmqg@pmpgmm (eyeranqnggqq bdgmoldmg and the tensile strength, abrasion resistance
ci s- 4- cy®osprenesaien permangnt slepininprap! wege deterrpinessthe pljainegzpsults are shown in Table 22.

ci s- £ Cy CI gm@d’gsu[{s showyy |@{§ﬁb5 ||q seerghqt Be &qﬁpagt@n containing the modified block copolymer of the
ci s- 4- Cy P&) lgn lie)gel pns plﬁvbung]ogme&b@mlymer in tensile

(2,2,1)- gre,f% o; ot#ismetp‘i e ﬁo'::p G J@hﬁerrﬁgéé‘q%m dathordt Qz Sk Dhleatriod-out. 1t was
) 5- hept ef&ﬁn {h ompo "

1es %E‘ %u&n‘ﬁ% e?%g l’llt;'test substantially
) 5h ﬁ ’resp tothetestplecesofthecomposmonsof Comparative
enqo; c. SE r gﬁeel eﬁmgg ,a n = 1B ¥ Ibv%rﬂ&{dd%%%ﬂgﬁbbe%%sﬂcny was
endo CISmQHﬁ&ﬁ Rbrsidérablé- 3 ptene 2,3-dicarboxylic acid imdes. 50 6.
The nodi fied bl ock copol yner accordlng to any one of clainms 1 to 5, wherein
said nol ecular unit is grafted to said radial base block copolymer in an
anour® of 0.05 to 30 parts by weight, per 100 parts by weight of said
radi al base bl ock copolyner. 7. The nodified bl ock copol yner according to
any one of claims 1 to 5, wherein the nonovinyl substituted aromatic 55
hydr ocarbon content of said radial base bl ock copolyner is 5 to 60 %
inclusive by weight. 8. The nodified bl ock copolyner according to any one
of clainse 1 to 5 wherein the nonovinyl substituted aromatic hydrocarbon
content of said radial base bl ock copolyner is over 60 % by weight up to 95
% i nclusive by weight. 49

55
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EP O 371 001 Bl exam ned.
i npact

in paint a
to heat ag
45. 5

bl ock copol yner of at

pol ynmer bl

dhesi on,
ing as well

It was found that this conmposition is excellent
reS|stancgpoghpggigweatherablI|ty and resistance

as the conpositions obtained in Exanples 32 through

ocks (A 10

| east two npnovs
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Examples 62 and 63 and Comparative Example 67

Compositions comprising Surlyn A-1706 (the trade name of a partially metal-crosslinked ethylene-acrylic acid co-
polymer available from Du Pont Co., U.S.A.) as the component (a) were prepared according to the recipe shown in Table
23 by using mixing rolls. Test pieces of the obtained compositions were prepared by compression molding and the izod

of the present invention have an excellent Izod impact strength.
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impact strength thereof was measured to obtain results shown in Table 25, from which it is seen that the compositions
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reacting a radial base bl ock copol ymer%.@least two nonovi nyl
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| ess. 4OEia?np|e§'ﬂ=ahrpnﬁgmseSrﬁicammnlaBgmblésaaltmughiﬁ wherein the said radi al
precursory bl ock copol ymer has a nunber average nol ecul ar wei ght of 20, 000
- 509, 000.Cohgesitidiseomprisiagessodiieditocki¢onglynepard [Evafien 156 (thewhdermaineof 2 étollanednyl 3cealg
it i s copelyraer avaliabferfromnMitsibPalciamisalion bid sdapany ap$honmin Eble 28,5vere prepargdydisingrpdceive
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The process according to any one of clainms 15to0 18, wherein said nol ecul ar
unit is grafted to said radial base bl ock copolymer in .an amount of 0.05 to

30 pagts by weight, per 100 parts by weight of said radial base bl ock
~copol yner. 20. The process according to any one of clains 15 to 18, wherein
t he nonovi nyl substituted aromatic hydrocarbon :
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Pat ent anspr ul che®B0 1. 2 das unfaBt: ein
radi gkes Basi s- ckcopo] v i nyl -substituierten
aromati schen Kohfgnwas- sgr F m ndesten$ ei nem
Pol yrer bl ock (B) aus ei nkrL sachlichrius einer

der Anteileder
ck (B) bi&zu einem
sgrad hydr@ert wird,
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The hydrogenated block copolymer B-1 was supplied into a screw typé extruder having a diameter of 30 mm (twin,

L/D = 28), and simultaneously, 0.1 part by weight of Perhexa 25B [the trade name of 2,5-dimethyi-2,5-di(t-butylpsroxy)
hexane available from Nippon Yushi K.K., Japan] and 35 parts by weight of maleic anhydride, per 100 parts by weight
of the hydrogenated block copolymer B-1, were supplied through the side supply inlet provided on the cylinder portion
of the  extruder. The maleinization reaction was carried out at a cylinder temperature of 250°C. The obtained block

zwel Monovi nyl - substitui
und
45
Example 67
50
55

copolymer (C-9) was treated and analyzed in the same manner as described hereinbefore. It was found that the amount

of maleic anhydride grafted onto the hydrogenated block copolymer was 18.5% by weight.
Compositions were prepared in the same manner as described in Examples 32 through 45 except that the copolymer
C-9 was used as the modified hydrogenated block copolymer, and the physical properties of the compositions were

48
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_ odified block copolymer according to any one of claims 1 1o 5, wherein said molecular unit is grafted to said

radial base block copolymer in an amount of 0.05 to So‘pans by welght per 100 parts by weight of said radial base
block copolymer.

7. The modified block copolymer according to any one of claims 1 to §, wherein the monovinyl substituted aromatic
55 hydrocarbon content of said radial base block copolymer is § to 60 % inclusive by weight.

8. The modified block copolymer according to any one of claims 1 to 5, wherein the monovinyl substituted aromatic
hydrocarbon content of said radial base block copolymer is over 60 % by weight up to 95 % inclusive by weight.
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u nges at t ibgptytin ab, C eis-4-cyclohexene-1,2-dicarboxylic anhydride, cis-4-cyclohexene-1,2-dicarboxylic acid esters,
cis-4-cyclohexene-1,2-dicarboxylic acid amides, cis-4-cyclohexene-1,2-dicarboxylic acid imides, endo-cis-bicyclo
(2,2,1)-5-heptene-2,3-dicarboxylic acid, endo-cis-bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic anhydride,
endo-cis-bicycio(2,2,1 )-5heptene-2,3-dicarboxylic acid esters, endo-cis-bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic
acid amides, and endo-cis-bicyclo(2, 2, 1)-5-heptene-2,3-dicarboxylic acid imides.

50 6. The modified block copolymer according to any one of claims 1 to 5, wherein said molecular unit is grafted to said
radial base block copolymer in an amount of 0.05 to 30 parts by weight, per 100 parts by weight of said radial base
block copolymer.

7. The modified block copolymer according to any one of claims 1 to 5, wherein the monoviny! substituted aromatic
55 hydrocarbon content of said radial base block copolymer is 5 to 60 % inclusive by weight.

8. The modified block copolymer according to any one of claims 1 to 5, wherein the monovinyl substituted aromatic
hydrocarbon content of said radial base block copolymer is over 60 % by weight up to 95 % inclusive by weight.

—_—

o I



5+« . bonsauren und Derivaten davon, in Gegenwart oder Abwesenheit
ei nes radikalischen Starters unfaBt EP%Q:?@'@BI gyndest ens ei ne Mol eku

| ei nheit, die m ndestens eine unter einer D carbonsauregruppe und davon
abgel ei t &t ahe fabdifid@Blsck aspBIgastelitbiding oabighe ofaintdalid 5, whitH is iddically crsdiliaked through at least
Basi s- Bl oclcopoad yanMecmdufr@apég“Mpédnsmnngdmoﬂc@alerﬂ,awalwﬁnﬁahmeamgﬂmaBoiemsqmrantchuy
15, worin dassinkadmediied Beckicopoineckcopol yner erhalten wird durch sel ektive
Hydri erung ei nes radi al en Vorl uf er-Bl ockcopol yners, das m ndestens zwei
Monovf ny e Jheysedifiedhiesk ¢opolvienreaerdirgdoriain® mheseiibasoniogierosylipiing ofsaif Perifiegplosk Rapolymar
m ndest ens t’é‘?‘ﬁ%??’%ﬂ‘ 1se. o Bfagteg using atleasion ‘E’%%‘PS %ﬂ‘i"‘éﬁl%"“’é F’%WWP%@ PRlq eigls in
Di enver bi n- arﬂlﬂ g@flirtratp tthe roszkg latwe to said member selected
radi al €' Vo F’P’F‘ 8B AareURs AR W’ﬁ@i”b‘@# et ?ga'aﬁdg" gy mpciied block
- auf wejyst, u"rPéa vvobel d| e sel ektive Hydrierung. an dem Anteil der konjugierten

D enver b q-Hglgoﬁ gﬁgﬁzﬁn ez%ﬁl?f goﬁ:lmm 9, w Q’Euﬁsaﬂ%éﬂl% fpa?lgéspgh bh %&f}Qelected from

deChgef rt e oMup Sfotem %ﬁuaéafciuﬂ b Pl
haupt sachl i ch aus der konj ugi erten Di enver bi ndung zusam’rengeset zten

Pol ymer bl akemeftiedbIQN 8dpolhdta@BrinDRhim®, wheloh.salY RbIBGUIRF @ isGRAGH to ARSRISHEe Bidtk
wor i nisdas  reasblymbian aiGimouht &10:08lo@0 k& pYWaighe per €00 padsdywaigof skie kadEibase block copolymer.
Mol ekul argewi chts von 20 000 bis 500 000 besitzt. 20 &l. Verfahren genaB
Ans pr uch13 She meifisdblateepdiimbr dcoardingnavisin & whesairsigramandiiny] sviistitatecsaranatidy drGatpppentent
best ehend a{ridivadiabbage bleck copelymdviel Sd¢ #sainelevahywaidhtl, Mal ei nsaur eestem
Mal e| nsaur eam den, Mal ei nsaurei m den, Fumarsaure, Fumarsau- reestern,

e au 4 Jhe meskied hingeppalviner APt Flain 9, wearindha Iasovinyleuhstivied Wﬂﬁm‘;feﬁalbe‘wmem
I taconsaur EECEH{a taseblonk °°P§'&’ﬂ?' é"é’i‘ﬁ’ BR.% by Ppiait trie 9%, %dcHERdH weisht| ogeni er t er

oo et ey ?fifi'%ﬁ‘%%m i i el L et

Mal el Jsaur % wm Iy of dle polymer block has its conjugated
cis-4-Cycl Q ﬁé(&ﬂ\pc Fn bty e {o fhk(lgnic unsaturation degree not exceeding 20 %, said radial
ci s-4-Cycl ehguRir cEp@yn@? ﬁ&%’n 8 Réd My SubbtRiddaromatic hydrocarbon content of 5 to 95 % by weight, said
ci s-4- Cycl QbRugaBd diend céhgodid aRIdEttRMpound polymer block having a vinyl content of 25 to 65 % in

ci s4- Cycl oh@mesinb,vityl@briaht kufdisthdliiyaioB8nekRR of $2id dehjughtsd din6 Y&npodnd mdiefl;) with at least one
- 5- hept en- Znodifyihy gehizelagedlit@ the g@up consisting of unsaturated dircarboxylic acids and derivatives thereof in the
ngo- ci s- Presgncd @ aedpe diardsichidiiblrso that Idistaar naasiaumitaniaipidg at Bast one member selected
endo- ci s- Bifoypeldigarb@yl add gréiplandireups derigsddiecsitery s 9eftesriesistrasiahbase block copolymer.
endo- ci s- Bi cycl o( 2, 2, 1) -5- hept en- 2, 3- di car bonsaur eani den und 30
‘endo- Ci SJBJB?E'PQ?E?CQD"’PQ)‘Q@% WWEWP@?&R%ﬁ@PWF ifrPRechtained byee'ec‘“’e'y th'%Q
Ver f dfir en H‘P‘H’ésP’VA PROJYREF °$‘BP’B‘P%3‘ fegst ‘WW‘"M’ S@SWP%‘K?W
das radi al Iﬂﬁ%lb?c ‘7 pock g °”"d sa'd ’ad'a
e ;far 8?1 §\v heowoeien Esﬂjefwef’s
(o] Fllc uni

Gew. - Tei | erﬁ>rec

58‘?:

the conj om|

auf gepf rop KE@ @f

wor i n,der ‘H g?{' v‘gn ubst| tfhen ar orrat % scﬁen

KOKE“WaW% :‘aéefséadcmlﬁ 'c@ilmet% ﬁ?éﬁehrﬁhﬂa%&?é?l?@éu\@%@rblo@ RbSynfel G HuknB8slalidrdbe 60
- % betr, u.ara,g.gmyq, ahamog@rraB ei nem der AnsprCche 15 bis 18, worin

der Gehaft des Monovi nyl -substituierten aromati schen 40

Kohl enwass ane prodesactawingadltlgih a5 wBarsin saidihaifigpei i sesctediven the GroGesunsidinddf salsic

ei nschil i el 3kidmaBE aBydride,Maleie beicagters, ritfic akianidds meteicgcidimBes fumeinade fufradgacidedwas, 15
bi s 18, dadumageacidainides, dinaricgeidimidesz taoenicaeid; iavonki anhygliideritaeanic Blidesiesdigeshio aaidamidas t
ni ndest ens fiagonie paid iMides; halggenater paleippaictnaipgenated ng'gieentiyrrige halogenpied Maleig 87 qstes; hal-
‘worin das IV@?"&PF' "éﬂﬁc aeﬁ agyges, rﬂﬂ?@?ﬂaﬂeénﬁ*ﬁ'? agh \reifesn ciecyriolexene \adierowrtic acid,
Met al | en b&Sréespah ?‘s GV)FW hexiﬂ‘?f’&B’Eca’le‘)e?"‘de?ﬁ‘P’ﬁ rAsiohes

% *:ﬁ@‘f"ﬂ imides, endo-cis- blcyclo(2 2,1)-5-hep-
vemetsft es rfeﬂnﬁeI 2?3F icar] l|c aci en%?cls lcycgﬂ;‘ég 1)-5° eptene— -dlcarboijyhc anhydride, endo-cis-bicyclo(2,2,1)

-5-heptene-2,3-dicarboxylic acid esters, endo-cis-bicyclo(2,2,1)-5-heptene-2 3-d|carboxync acid amides, and
endo-cis-bicyclo(2,2,1)-5-heptene-2,3-dicarboxylic acid imides.

55 19, The process according to any one of claims 15 to 18, wherein said molecular unit is grafted to said radial base block
copolymer in an amount of 0.05 to 30 parts by weight, per 100 parts by weight of said radial base block copolymer.

20. The process according to any one of claims 15 to 18, wherein the monovinyl substituted aromatic hydrocarbon
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copolymers aus mindestens zwel Monovinyl-substituierten aromatischen Kohlenwasserstoff-Polymerblécken und
4% mindestens einem Polymerblock aus einer Olefinverbindung, der haupfséchlich aus einer konjugierten Dienverbin-
dung zusammengesetzt ist, wobei der Anteil der konjugierten Dienverbindung im Polymerblock bis zu einem 20 %
nicht Gibersteigenden ethylenischen Ungesattigtheitsgrad hydriert wird, wobei das radiale Basis-Blockcopolymer
einen Anteil eines Monovinyl-substituierten aromatischen Kohlenwasserstoffs von 5 bis 95 Gew.-% besitzt, und der
Anteil der konjugierten Dienverbindung im Polymerblock einen Vinyigehalt von 25 bis 65 %, ausgedriickt als Vinyl-

50 gehatlt vor der Hydrierung des Anteils der konjugierten Dienverbindung, besitzt,
mit mindestens einem Modifiziermittel, das ausgewahit wird aus der Gruppe bestehend aus ungeséttigten

Dicarbonsauren und Derivaten davon.

3. Modifiziertes Blockcopolymer geméB Anspruch 2, worin das radiale Basis-Blockcopolymer erhalten wird durch

55 selektive Hydrierung eines radialen Vorlaufer-Blockcopolymers, das mindestens zwei Monovinyl-substituierte aro-
matische Kohlenwasserstoff-Polymerbidcke und mindestens einen Polymerblock, der hauptsdchlich aus einer kon-

jupierten Dienverbindung zusammengesetzt ist, enthalt, wobei das radiale Vorlaufer-Blockcopolymer einen Vinyl-

gehalt von 25 bis 65 % aufweist, und wobei die selektive Hydrierung an dem Anteil der konjugierten Dienverbindung
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24. Verfahren geman Anspruch 22, worin das Metall ausgewdhit wird aus der Gruppe bestehend aus Lithium, Natrium,
Kalium, Magnesium, Calcium, Zink und Aluminium.

25. Verfahren gemaB Anspruch 22, worin die Molekilleinheit in einer Menge von 0,05 bis 30 Gew.-Teilen, bezogen auf
55 100 Gew.-Teile des radialen Basis-Blockcopolymers, auf das radiale Basis-Blockpolymer aufgepfropit wird.

26. Verfahren geméas Anspruch 22, worin der Gehalt des Monovinyl-substituierten aromatischen Kohlenwasserstoffs
innerhalb des radialen Basis-Blockcopolymers 5 bis einschlieBlich 60 Gew-% betragt.
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50 (2,1,1)-5-hepténe-2,3-dicarboxyliques, des amides d'acides endo-cis-bicyclo(2,1,1)-5-hepténe-2,3-dicarboxyliques -
et des imides d'acides endo-cis-bicyclo(2,1,1)-5-hepiéne-2,3-dicarboxyliques.

6. Copolymare séquencé modifié selon lune quelcongue des revendications 1 & 5, dans leguel ce motif polymare est
greffé sur ce copolymére séquencé de base radial dans une proportlon de 0,05 & 30 parties en poids pour 100
55 parties en poids de ce copolymére séquencé de base radial.

7. Copolymeare séquencé modifié selon l'une quelconque des reveridica_tions 1 a5, dans lequel la teneur en hydro-
carbure aromatique monovinyl-substitué de ce copolymare séquencé de base radial est de 5 4 60 % compris en
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10, Copolymére séquencs modrf 6 selon la revendication 9 dans lequel la rétlculauon ionique de ce copolymére
séquencé modifié par cet ion métallique est effectuée en utilisant au moins un agent de réticulation choisi parmi
des composés de ces métaux dans un rapport de 0,1 a 3,0 calculé en termes de rapport molaire du métal de cet
agent de réticulation & ce membre choisi parmi un groupe acide dicarboxylique et des groupes dérivant de celui-ci,

15 lequel groupe sst contenu dans ce copolymére séquencé modifié.

11. Copolymare séquencé modifié selon la revendication 9, dans lequel cet ion métallique est au moins un membre
choisi parmi les ions lithium, sodium, potassium, magnésium, calcium, zinc et aluminium.

. - 20 12, Copolymére séquencé modifié selon la revendication 9, dans lequel ce motif moléculaire est greffé sur ce copoly-
N mére séquencé de base radial dans une proportion de 0,05 & 30 parties en poids pour 100 parties en poids de ce
N\ copolymére séquencé de base radial. '

13. Copolymere séquencé modifié selon la revendication 9, dans lequel la teneur en hydrocarbure aromatique mono-
25 vinyl-substitué de ce copolymare séquencd de base radial est de 5 & 80 % compris en poids.

14. Copolymére séquencé modifié selon la revendication 9, dans lequel la teneur en hydrocarbure aromatique mono-
vinyl-substitué de ce copolymeére séquencé de base radial est de plus de 80 % en poids jusqu'a 95 % compris en
pouds

U 16. Procédé de préparaﬂon d'un copolymére séquencé modmé qui comprend le fait de falre réaglr un copolymaére
séquencé de base radial d'au moins deux séquences de polymére hydrocarboné aromatique monovinyl-substitué
et d'au moins une séquence de polymare de composé oléfinique composée principalement d'un composé diénique
conjugusé, laquelle séquence de polymare d'oléfine a sa partie didne conjugué hydrogénée pour avoir un degré

35 d'insaturation éthylénique ne dépassant 20 %, ce copolymére séquencé de base radial ayant une teneur en hydro-

: carbure aromatique monovinyl-substitué de 5 & 95 % en poids, cette partie diéne conjugué de cette séquence de

polymére d'oléfine ayant une tensur en vinyle de 25 & 65 %, calculée en termes de teneur en vinyle avant I'hydro-

génation de cette partie didne conjugué, avec au moins un agent modificateur choisi parmi les acides dicarboxyli-

ques insaturés et leurs dérivés en présence ou en 'absence d'un agent d'amorgage radicalaire de tefie sorte qu'au

40 moins un motif moléculaire contenant au moins un groupe choisi parmi un groupe acide dicarboxylique et des
I\J groupes dérivant de ceux-ci soit grefté sur ce copolymere séquencé de base radial.

16. Procédé selon la revendication 15, dans lequel ce copolymére séquencé de base radial est un copolymare obtenu
en hydrogénant sélactivement un copolymére séquencé précurseur radial comprenant au moins deux séquences
45 de polymére hydrocarboné aromatique monovinyl-substitué et au moins une séquence de polymere composée
principalement d'un didne conjugué, ce copolymére séquencé précurseur radial ayant une teneur en vinyle de 25
2 65 %, dans lequel cette hydrogénation sélective est effectuée sur la partie didne conjugué de cette séquence de
polymare jusqu'a ce que le degré d'insaturation éthylénique de la séquence de polymare composée principalement
du didne conjugué soit de 20 % ou moms

17. Procédé selon la revendication 16, dans lequel ce copolymare séquencé précurseur radial a une masse moléculaire
moyenne en nombre ds 20 000 & 500 000.

18. Procédé selon la revendication 15, dans lequel cet agent modificateur est choisi parmi l'acide maléique, I'anhydride

55 maléique, les esters de l'acide maléique, les amides de 'acide maidique, les imides de I'acide maisique, l'acide
fumarique, les esters de I'acide fumarique, les amides de I'acide fumarique, les imides de I'acide fumarique, l'acide
itaconique, I'anhydride itaconique, les esters de l'acide itaconiqus, les amides de P'acide itaconique, les imides de

l'acide ftaconique, un acide maléique halogéné, I'anhydride maléique halogéné, des esters de f'acide maléique

. ) O A O
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halogéné, les amides de |'acide maléigue halogéné, des imides de l'acide maléique halogéné, un acide cis-4-cyclo-
hexéne-1,2-dicarboxylique, un anhydride cis-4-cyclohexéne-1,2-dicarboxylique, des esters d'acides cis-4-cyclo-
hexéne-1,2-dicarboxyliques, des amides d'acides cis-4-cyclohexéne-1,2-dicarboxyliques, des imides d'acides
cis-4-cyciohexane-1,2-dicarboxyliques, un acide endo-cis-bicyclo(2,1,1)-5-hepténe-2,3-dicarboxylique, un anhy-
dride d'acide endo-cis-bicyclo(2,1,1)-5-hepténe-2,3-dicarboxylique, des éesters d'acides endo-cis-bicyclo(2,1,1)
-5-heptene-2,3-dicarboxyliques, des amides d'acides endo-cis-bicyclo(2,1,1)-5-hepténe-2,3-dicarboxyliques et des
imides d'acides endo-cis-bicyclo(2,1,1)-5-hepténe-2,3-dicarboxyliques.

Procédé selon 'une quelconque des revendications 15 & 18, dans laquel ce motif moléculaire est greffé sur ce
copolymare séquencé de base radial dans une proportion de 0,05 & 30 parties en poids, pour 100 parties en poids
de ce copolymére séquencé de base radial.

Procédé salon I'une quelconque des revendications 15 & 18, dans lequel la teneur en hydrocarbure aromatique -
monovinyl-substitud de ce copolymére séquencé de base radial est de 5 & 60 % compris en poids.

Procédé selon l'une guslconque des revendications 15 & 18, dans lequel la tensur en hydrocarbure aromatique
monovinyl-substitué de ce copolymare séquencé de base radial est supérieure & 60 % jusqu'a 95 % compris en

poids.

Procédé selon I'une quelconque des revendications 15 & 18, quicomprend en outre Ia réticulation de ce copolymeére
ségquencé modifié avec au moins un agent de réticulation choisi parmi des composés métafliques, dans lesquels
le métal est choisi parmi les métaux monovalents, divalents et trivalents pour former un copolymare séquencé
modifié ioniquement réticulé.

Procédé selon la revendication 22, dans lequel cet agent ds réticulation est utilisé dans un rapport de 0,1 2 3,0
exprimé en termes de rapport molaire du métal de cet agent de réticulation & ce membre choisi parmi un groupe
acide dicarboxylique et des groupes dérivant de celii-ci, lequel gfoupe est contenu dans ce copolymare séquencé
modifié.

Procédé selon la revendication 22, dans lsquel le métal est choisi parmi le lithium, le sodium, le potassium, le
magnésium, le calcium, le zinc et 'aluminium. '

Procédé selon la revendication 22, dans lequel ce motif moléculaire est greffé sur ce copolymare séquencé de base
radial dans une proportion de 0,05 & 30 parties en poids pour 100 patrties en poids de ce copolymére séquencé de
base radial.

Procédé selon la revendication 22, dans lequel la teneur en hydrocarbure aromatique monovinyl-substitué de ce
copolymare séquencé de base radial est de 5 & 60 % compris en poids.

Procédé selon la revendication 22, dans lequel la teneur en hydrocarbure aromatique monovinyl-substitué de ce
copolymare séquencé de base radial est supérieure & 60 % en poids jusqu'a 95 % compris en poids.
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